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REPLY TO THE ATTENTION OF:

November 3, 2004 SE-5]

Mr. Steven C. Kornder, Ph.D.
STS Consultants, Ltd.

750 Corporate Woods Parkway
Vernon Hills, IL 60061-3153

RE: Lindsay Light II Site-Family Golf Course/Lakeshore East, 221 North Columbus Drive, RV5
Site, Verification Samples

Dear Mr. Kornder:
The U.S. Environmental Protection Agency (USEPA) has received the site verification samples
for the Lakeshore East project from the National Air and Radiation Environmental Laboratory.

The data packages are enclosed.

If you have questions regarding this letter, please contact me, as soon as possible, at (312) 886-
5123.

Sincerely,

Fredrick A. Micke, P.E.
On-Scene Coordinator
ERB Section #3

Recycled/Recyciable . Printed with Vegetable Oil Based inks on 100% Recyciled Paper (50% Postconsumer)
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October 7, 2004

MEMORANDUM

SUBJECT: Radiochemical Results for
Lindsay Light 1I-Lake Shore East Samples

FROM: John Griggs, Chief
Monitoring and Anaf§tical Services Branch

TO: Fred Micke, On-Scene Coordinator
Region 5

Attached are data packages for isotopic uranium and thorium analysis of samples
collected from the Lindsay Light Site, Lake Shore East in Chicago, IL. The sample constitutes
NAREL batch numbers 0400031 and 0400032.

Radiochemical analyses usually require the subtraction of an instrument background
measurement from a gross sample measurement. Both values are positive, but when the sample
activity is low, random variations in the two measurements can cause the gross value to be less
than the background, resulting in a measured activity less than zero. Although negative activities
have no physical significance, they do have statistical significance, as for example in the
evaluation of trends or the comparison of two groups of samples.

For all analyses except gamma spectroscopy, it is the policy of NAREL to report results
as generated, whether positive, negative, or zero, together with the 2-sigma measurement
uncertainty and a sample-specific estimate of the minimum detectable concentration (MDC).
The activity, uncertainty, and MDC are given in the same units. The activity and 2-sigma
uncertainty for a radionuclide measured by gamma spectroscopy are reported only if the nuclide
is detected; so, the results of gamma analyses are never zero or negative. Nuclides that are not
detected do not appear in the report, with the exception of Ba-140, Co-60, Cs-137, I-131, K-40,
Ra-226, and Ra-228. If one of these seven nuclides is undetected, NAREL reports it as “Not
Detected,” or “ND,” and provides a sample-specific estimate of the MDC.

Intemet Address (URL) ¢ http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)



Specific information concerning all aspects of the radiological analysis of the samples is
contained in the batch case narratives of the data packages. If you have any questions concerning
the analytical results, please contact me at (334)270-3450.

Attachments

cc: Jack Barnette, Region 5, w/o attachments
Steve Ostrodka, SF, Region 5, w/o attachments
Mary Clark, (6601J), w/o attachments
Ed Sensintaffar, NAREL



Project:

Analysis Procedure:

ARSI I e

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #0400031

LINDSAY LIGHT 11

Actinides (Uranium) by Extraction Chromatography

Date Reported: 09/02/2004
SAMPLES
S s — = - .
! :
I;:\ml;ilSeL# Client Sample ID “ Type ‘ Matrix
A4.02877K | 28A " sAM | solL
A4.02878L ‘ 26CD | SAM ‘ SOIL
A4.02879M | 35B36A I SAM SOIL
A4.02880E ! E-F.5/13-19 | SAM ‘ SOIL
A4.02881F | I-N/13-19 “ SAM SOIL
A4.02882G | S-9 WEST “ SAM ‘ SOIL
A4.02883H [ S-9 EAST ‘ SAM SOIL
A4.02884) . 10A | SAM ’ SOIL
A4.02885K | 29C ‘ SAM SOIL
A4.02886L “ 11A10B WEST SAM L SOIL
A4.02887M | 11A10B EAST | SAM ‘ SOIL
A402888N | 7C | SAM | SOIL
A4.02889P | 9AHI | SAM | sOIL
A4.02800G | 9A#2 | SAM SOIL
A4.02891H | 9B . SAM | SoIL
A4.02892) ' 36A | SAM | soiL
A4.02893K | 9C | saM | soIL
A4.02894L | 10C “ SAM | SOIL
A4.02895M | 10D#1 | SAM | SOIL
A4.02896N | 10D#3 : SAM @ SOIL
EXCEPTIONS

Packaging and Shipping - No problems were observed.

Documentation - No problems were observed.

Sample Preparation - No problems were encountered.

Analysis - No problems were encountered.

Holding Times - All holding times were met.

QUALITY CONTROL

acceptance criteria.

QC samples - All QC analysis results met NAREL acceptance criteria.
Yields - All chemical yields were within acceptance limits.
Instruments - Response and background checks for all instruments used in these analyses met NAREL

—

04/04/2003

- e

- 06/10/2004

i Date ! Date
‘ Collected ‘ Received
T 2

| 12/23/2002 | 06/10/2004

| 12/23/2002 ¢ 06/10/2004

| 12/23/2002 | 06/10/2004

| 01/27/2003 | 06/10/2004

} 01/27/2003 ' 06/10/2004

| 01/27/2003 \ 06/10/2004

| 01/27/2003 ' 06/10/2004

" 02/05/2003 | 06/10/2004

J 02/05/2003 | 06/10/2004 |
02/05/2003 { 06/10/2004 |

| 02/11/2003 | 06/10/2004

| 03/06/2003  06/10/2004 -

. 03/27/2003 | 06/10/2004

| 03/27/2003 | 06/10/2004

| 03/27/2003 |, 06/10/2004 |

| 03/27/2003 | 06/10/2004

| 04/04/2003 | 06/10/2004

\ 04/04/2003 | 06/10/2004

| 04/04/2003 | 06/10/2004



CERTIFICATION

I certify that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and
Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the
following signatures.

Mary F. Wisdom Date
Quality Assurance Coordinator

S/ 0 /oy

J riggs, PhD. 7/ Date
i€f, Monitoring and Analytical Services Branch




GENERAL INFORMATION

SAMPLE TYPES
BLD Blind sample
FBK Field blank
SAM Normal sample
ANALYSIS QC TYPES
ANA Normal analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank
QUALITY INDICATORS
RPD Relative Percent Difference
%R Percent Recovery
zZ Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations below zero or more than 3
standard deviations above a predetermined upper control limit. For some analyses NAREL has set the upper control
limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using "Z scores." A Z score is the number of standard
deviations by which the QC result differs from its ideal value. The score is considered acceptable if its absolute value
is not greater than 3.

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target value
by the combined standard uncertainty of the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
combined standard uncertainty of the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from each measured value and the net concentrations are then converted to total
activities before the Z score is computed.

Each standard uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement error other than counting error. This additional term is not used in the evaluation of reagent blanks.

NAREL reports the "relative percent difference,” or RPD, between duplicate results and the "percent recovery," or %R,
for spiked analyses, but does not use these values for evaluation.



Analysis Procedure:

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

ANALYSIS SUMMARY

NAREL U-EICHROM
Actinides (Uraniumy) by Extraction Chromatography

Title:
* oc |
‘ NAREL Sample # QC
- Type

A4.02877K 1 N/A

A4.02877K 'MS | NA
- A4.02877K  MSD | N/A
i A4.02878L | N/A
| A4.02879M N/A
| A4.02880E : N/A
- A4.02880E | DUP | N/A
© A4.02881F : N/A
' A4.02882G N/A
| A4.02883H N/A
| A4.02884) N/A
| A4.02885K N/A
| A4.02886L N/A
| A4.02887M | N/A
| A4.02888N ' N/A
' A4.02889P N/A
' A4.02890G N/A
| A4.02891H N/A
| A4.02892) N/A
| A4.02893K N/A
| A4.02894L N/A
. A4.02895M N/A
© A4.02896N ' N/A
 RBK-00476856J * | RBK = N/A

| Preparation Procedure
i

Date
Completed

08/24/2004
08/24/2004
08/24/2004
08/24/2004
08/24/2004
08/24/2004
08/24/2004
08/26/2004
08/26/2004
08/26/2004
08/26/2004
08/26/2004
08/26/2004
08/26/2004
08/26/2004
08/31/2004
08/31/2004
08/31/2004
08/31/2004
08/31/2004
08/31/2004
08/31/2004
08/31/2004

- 08/24/2004

i

* Samples marked with an asterisk are not in this sample delivery group but

Prep
Batch #
0008896M
0008896M
0008896M
0008896M
0008896M
0008896M
0008896M
0008898P
0008898P
0008898P
0008898P
0008898P
0008898P
0008898P
0008898P
0008919B
0008919B
0008919B
0008919B
0008919B
0008919B
0008919B
0008919B
0008896M

QC

\, Batch #

. 0003352B

0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B
0003352B

. 0003352B

| 0003352B

0003352B
0003352B
0003352B
0003352B
0003352B
0003352B

were analyzed with it for QC purposes.




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02877K QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008896M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.678¢e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 98.35% Analyst: PMT
Ash/dry weight: 92.00 % QC type: ANA
COUNTING INFORMATION

‘\ Date and time T Duration (min) \ Detector ID i Operator 1
| 08/23/2004 18:26 1000.0 | AS01 N DPG |

Sttt S G S R - -

ANALYTICAL RESULTS
T S R
Analyte | Activity | £ 20 Uncertainty | MDC | Unit : Date
o U - - . A L. - . T4l L + o = -
U234 | 3.94¢-01 | 1.2e-01 \ 5.9e-02 . PCI/GDRY | 08/23/2004 ‘

‘ U235 -2.81e-03 \ 1.9¢-02 | 4.4e-02 | PCI/GDRY | 08/23/2004
% U238 l 4.65¢-01 l 1.3e-01 4‘ 4.8e-02 | PCI/GDRY | 08/23/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02877K QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008896M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.512¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 98.35% Analyst: PMT
Ash/dry weight: 92.00 % QC type: MS
COUNTING INFORMATION
? Date and time i Duration (min) I‘ Detector ID Operator |
L , L7 B L TP o
1 08/23/2004 18 27 | 1000.0 L AS03 ‘ DPG <(

ANALYTICAL RESULTS

R 7,7

3 Analyte Act1v1ty - £ 20 Uncertainty i MDC ‘ Unit + Date i
U2 7.90¢+00 11et00  61e02 | PCUGDRY | 08/23/2004 |
; U235 5.36e-01 1.8¢-01 3.6e-02 - PCUGDRY | 08/23/2004 (
} U238 L 8.58e+00 1 26+00 J 6.1e-02 J PCI/GDRY 08/23/2004 i




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02877K QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008896M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.533e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 98.35 % Analyst: PMT
Ash/dry weight: 92.00 % QC type: MSD
COUNTING INFORMATION
} Date and tlme Duration (min) l Detector ID Operator
S T T - T T
| 08/23/2004 18:27 1000.0 ! AS04 DPG |
ANALYTICAL RESULTS
| R e =y i ' ‘ -
} Analyte Activity * 20 Uncertainty MDC i Unit ! Date
— S . RPN + ‘V [
U234 7.74e+00 1.1e+00 ‘ 5.8e-02 PCI/GDRY ‘ 08/23/2004
U235 3.61e-01 1.3e-01 | 7.8¢-02 PCI/GDRY | 08/23/2004
U238 8.19e+00 1. 1e+00 ’ 5.3e-02 PCI/GDRY ’ 08/23/2004 :




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02878L QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.564¢-01 GASH Analysis procedure:
Dry/wet weight: 98.52 % Analyst:
Ash/dry weight: 80.00 % QC type:
COUNTING INFORMATION
Date and time Duration (min) Detector ID
‘I 08/23/2004 18:27 1000.0 AS06
ANALYTICAL RESULTS
Analyte ‘ Activity + 20 Uncertainty MDC
U234 1.18e+00 2.4e-01 ‘ 2.4e-02
U235 4.37¢-02 4.7e-02 4.9e-02
U238 1.03e+00 2.2e-01 4.8e-02

PCUGDRY
PCUGDRY
' PCUGDRY

0003352B

0008896M

N/A

NAREL U-EICHROM
PMT

ANA

Operator

DPG

Date

08/23/2004
08/23/2004

i
|
|

08/23/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02879M QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008896M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.546e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 85.40 % Analyst: PMT
Ash/dry weight: 77.60 % QC type: ANA
COUNTING INFORMATION
e
“ Date and time | Duration (min) | Detector ID \ Operator \
- E— — - —= T T T T T A - -— _— - — -—_ — - =
. 08/23/2004 18:27 | 1000.0 | AS07 | DPG |
ANALYTICAL RESULTS
. Amle | Aciviy | +2oUncerwimy |  MDC |  Unit | Dae
e | ey sdoUmamy| | MDC_ | Ukt Dae
L U234 | 294e+00 | 46e-01 | 5802 | PCUGDRY - 08/23/2004
! U235 1.42¢-01 ‘ 7.5¢-02 ‘ 5.0e-02 | PCI/GDRY ' 08/23/2004 |
! 722738 o 2.85¢+00 4.5¢-01 J 6.3e-02 ‘ PCI/GDRY ’ (08/23/2004 ‘J



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02880E QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008896M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.546e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 94.02 % Analyst: PMT
Ash/dry weight: 88.00 % QC type: ANA
COUNTING INFORMATION
} Date and time | Duration (min) i Detector ID Operator
| N | S | , o
! 08/23/2004 18:26 1000.0 J AS09 DPG \
ANALYTICAL RESULTS
Analyte Activity + 20 Uncertainty i MDC : Unit ‘ Date
—_ . PR - - FE— - [ ‘ . - - ’ " —_———

i U234 7.73e-01 2.0e-01 5.3e-02 : PCI/GDRY | 08/23/2004 ‘

U235 5.64e-02 6.1e-02 ,‘ 6.3e-02 - PCI/GDRY | 08/23/2004

U238 7.90e-01 2.1e-01 6.2e-02 ‘ PCI/GDRY |

08/23/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02880E QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.542¢-01 GASH Analysis procedure:
Dry/wet weight: 94.02 % Analyst:
Ash/dry weight: 88.00 % QC type:
COUNTING INFORMATION
B e N
| Date and time 1 Duration (min) Detector ID
| 08/2320041826 | 10000  ,  ASI0O
ANALYTICAL RESULTS
L C L I
‘ Analyte ! Activity ' + 20 Uncertainty | MDC
U234 | 736e01 | 1.8e-01 | 4.9¢-02
. U23S | 3.86e-02 | 44e02 | 29eM
| U238 [ 8.30e-01 1.9¢-01 ‘ 5.5¢-02

0003352B

0008896M

N/A

NAREL U-EICHROM
PMT

DUP

Operator i

| DPG \

= - - o - T ‘
1 Unit | Date |
L 2
' PC/GDRY | 08/23/2004 |
. PCUGDRY | 08/23/2004
| PCI/GDRY | 08/23/2004 )

I



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02881F QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.503e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 82.47 % Analyst: PMT
Ash/dry weight: 82.00 % QC type: ANA
COUNTING INFORMATION
- (,, e —— =

i‘ Date and time ’ Duration (min) L Detector ID | Operator
E 08/25/2004 18:12 L 1000.0 1 ASO1 | DPG

ANALYTICAL RESULTS

N LT - I
j Analyte J Activity J + 26 Uncertainty [ MDC | Unit |  Date
e e O A
3 U234 | 1.97e+00 | 3.4e-01 | 6.1e-02 J PCI/GDRY “ 08/25/2004
! U235 J 6.63e-02 ! 5.3e-02 [ 4.5¢-02 | PCI/GDRY } 08/25/2004
U238 | 186e+00 | 3.2¢:01 49e02 | PCUGDRY | 08/25/2004

— = A

-]

L o |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02882G QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.520e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 94.04 % Analyst: PMT
Asl/dry weight: 86.80 % QC type: ANA
COUNTING INFORMATION

T e
| Date and time l Duration (min) ‘ Detector ID i Operator |

‘ ‘ J
082520041812 | 10000 | As3 |  DPG

ANALYTICAL RESULTS

T e
L Analyte \ Activity | + 20 Uncertainty i MDC \ Unit \ Date \
s e e
! U234 J 1.36e+00 2.7e-01 | 5.2e-02 | PCUGDRY | 08/25/2004
1‘ U235 \ 4.05¢-02 “ 4.6e-02 3.1e-02 i PCI/GDRY 1‘ 08/25/2004 ‘

1.27¢+00 | 2.6e-01 ‘ 5.2e-02 ‘ PCI/GDRY | 08/25/2004 |

U238



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02883H QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.508e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 87.60 % Analyst: PMT
Ash/dry weight: 79.20 % QC type: ANA
COUNTING INFORMATION

\ ) - \ ) .
\ Date and time Duration (min) ‘ Detector ID | Operator
| 08/25/2004 18:12 1000.0 ‘ AS04 DPG

ANALYTICAL RESULTS

[ R S —

Analyte [ Activity

‘L Unit l Date
U234 ‘ 1.96e+00 ‘ 3.6e-01 6.8e-02 ‘ PCI/GDRY ‘ 08/25/2004 i
U235 4.35e-02 6.1e-02 ‘ 9.2e-02 | PCI/GDRY | 08/25/2004 |

U238 1.97e+00 3.7¢-01 6.2e-02 PCI/GDRY ‘ 08/25/2004 ‘

R
| + 20 Uncertainty MDC




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02884] QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.511e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 90.40 % Analyst: PMT
Ash/dry weight: 88.80 % QC type: ANA
COUNTING INFORMATION
- - I — L _ - -
\ Date and time i Duration (min) \ Detector ID | Operator
o S . S S . [ —
\
L 08/25/2004 18:12 ‘ 1000.0 : AS06 DPG \
ANALYTICAL RESULTS

1 Analyte Activity + + 26 Uncertainty ‘ MDC ] Unit ‘ Date J

T T e T T T e
1 U234 1.06e+00 2.3e-01 2.7e-02 ; PCI/GDRY ! 08/25/2004
1 U235 1.13e-01 7.6e-02 . 5.6e-02 - PCUGDRY @ 08/25/2004
| U238 2.3e-01 | 5.5e-02 ‘ PCI/GDRY ‘ 08/25/2004

1.04¢+00




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02885K QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.510e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 84.70 % Analyst: PMT
Ash/dry weight: 86.40 % QC type: ANA
COUNTING INFORMATION
- . N s - - :
L Date and time \ Duration (min) Detector ID Operator
08/25/2004 18:12 1000.0 AS07 ! DPG
ANALYTICAL RESULTS
e ‘ . L ] o
Analyte ‘ Activity + 20 Uncertainty MDC Unit Date |
, A - I L . b
U234 | 1.48e+00 2.9¢-01 7.4e-02 PCI/GDRY | 08/25/2004 }
U235 8.75e-02 6.9¢-02 6.4e-02 PCI/GDRY | 08/25/2004 |
U238 1.69e+00 3.2e-01 ! 8.1e-02 PCI/GDRY | 08/25/2004 !



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02886L QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.512e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 92.36 % Analyst: PMT
Ash/dry weight: 89.20 % QC type: ANA
COUNTING INFORMATION
| Date and time | Duration (min) T Detector ID / Operator i
L P !
‘ 08/25/2004 18:12 B 1000.0 AS09 I“ DPG |
ANALYTICAL RESULTS
- - - - - 7 e e T T T T - T -
Analyte | Activity | %20 Uncertainty MDC | Unit . Dae
JET . L St O T I S j
‘ | .
U234 | 8.42¢-01 2.3e-01 | 60e02 . PCUGDRY | 08/25/2004
Cou2ss 63902 | 69e02 |  72¢02 | PCUGDRY | 08/25/2004
;o U23g | 8.72e-01 L 2.3e-01 1 7.0e-02 | PCI/GDRY | 08/25/2004 !



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02887M QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.595¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 92.86 % Analyst: PMT
Ash/dry weight: 88.40 % QC type: ANA
COUNTING INFORMATION

Date and time | Duration (min) 1 Detector ID } Operator }

S e
08/25/2004 18:12 L 1000.0 ‘ AS10 \ DPG |
ANALYTICAL RESULTS
- - - = — - — — T e S 7 - e “[‘7 - T

Analyte ’ Activity + 20 Uncertainty | MDC Unit | Date
e — e D e — e — e
! U234 \ 8.22e-01 ! 2.0e-01 “ 5.4e-02 | PCIGDRY | 08/25/2004 !
‘ U235 j 7.31e-02 ! 6.0e-02 | 3.2e-02 | PCIUGDRY | 08/25/2004 j
| ] U238 | 8.02e-01 J 2.0e-01 L 6.0e-02 LPCI/GDRY LO8/25/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02888N QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008898P
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.537e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 93.24 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: ANA
COUNTING INFORMATION
N e T
i Date and time ; Duration (min) ! Detector ID | Operator
e e
| 08/25/2004 18:12 ; 1000.0 ! AS12 | DPG r
ANALYTICAL RESULTS
o I T B e
1 Analyte I Activity 4‘ + 26 Uncertainty \L MDC | Unit ! Date |
| U234 | 7.93e-01 1‘ 1.9e-01 | 4.3e-02 | PCI/GDRY | 08/25/2004 |
U235 | 3.60e-02 . 4502 | S51e02 | PCUGDRY | 08/25/2004 |
1L U238 \ 7.98e-01 | 1.9¢-01 \ 5.0e-02 | PCVGDRY i 08/25/2004

S (S R -



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02889P QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dryfwet weight: 88.96 % Analyst: PMT
Ash/dry weight: 78.40 % QC type: ANA
COUNTING INFORMATION
T T 777‘ 2 T |
Date and time l Duration (min) ! Detector ID | Operator s
e B ittty At
| 08/30/2004 18:36 1‘ 1000.0 \‘ AS01 { DPG !
ANALYTICAL RESULTS

r e S S
1 Analyte | Activity wL + 26 Uncertainty | MDC | Unit . Date
b e e — e — - — b == - e e T —— ooy
‘ U234 w 1.12e+00 } 2.2¢-01 | 5.7e-02 , PCI/GDRY | 08/30/2004 |
! U235 ;J 3.78e-02 | 4.1e-02 J 4.2e-02 ' PC/GDRY | 08/30/2004 ‘

- U238 | 9.34¢-01 } 2.0e-01 | 4.6e-02 I PC/GDRY | 08/30/2004 |

!



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02890G QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.52%9e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 94.92 % Analyst: PMT
Ash/dry weight: 80.00 % QC type: ANA
COUNTING INFORMATION

o - A e I 7T' - —— — — — TV ]7 - - T - T r— T - T - o
| Date and t1me Duratlon (min) | Detector 1D Operator J

08/30/2004 18 36 ‘ 1000.0 L AS02 | DPG ‘

ANALYTICAL RESULTS
L e oo Uncertaine | MDE ' Umt | Dae |
o riAnaliyte ; Actmry 20 Uncertainty \ MDC Unit | Date !
e i A Bt SRt

U234 ‘ 9.80e-01 T 2.0e-01 J 2.0e-02 e PCIUGDRY | 08/30/2004 ‘

U235 r 5.66e-02 } 4.7¢-02 | 2.4¢-02 | PCI/GDRY g 08/30/2004 \
| 7Uz38 N 112e+00 e 2.2e-01 ‘ 4.2e- 02 ’ PCI/GDRY | 08/30/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02891H QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.536¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 89.80 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION

- 0 /= /" T - T/ '7"7 T - - /- /T T/ T/ - Bl
i Date and time ‘ Duration (min) Detector ID ‘\ Operator ]
O s s
| 08/30720041836 10000 | AS® .  _DPG

ANALYTICAL RESULTS
Analyte ‘ Activity | + 20 Uncertainty ‘ MDC | Unit ‘ Date 1

S e i Bl Sl
| U234 t 1.54e+00 \ 2.9¢-01 | 4.9¢-02 i PCI/GDRY ‘ 08/30/2004
. u23s | 946e02 | 64e02 | 29e02 | PCUGDRY | 0813012004
; U238 | 1.50e+00 2.9e-01 ‘\ 4.9e-02 ' PCUGDRY | 08/30/2004 |

N Mol R |

ettt St



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02892]) QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.539e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 98.99 % Analyst: PMT
Ash/dry weight: 93.20% QC type: ANA
COUNTING INFORMATION
A N T
} Date and time J» Duratlon (mm) 1 Detector ID L Operator |
| | | |
| 08020041836 | 10000 ASW .} DG
ANALYTICAL RESULTS
e S
Analyte 1 Activity J £ 26 Uncertainty ‘L MDC ‘ Unit ' Date
‘ U234 ; 3.83e-01 ! 1.5e-01 ‘\ 8.7e-02 i PC/GDRY  08/30/2004 ‘
U235 0.00e+00 5.5e-02 ‘ 1.2¢-01 . PCI/GDRY | 08/30/2004 '

U238  430e01 | 1se0l | 80e:02 | PCUGDRY |

— - _— — R — J

08/30/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02893K QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.506e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 89.63 % Analyst: PMT
Ash/dry weight: 86.40 % QC type: ANA
COUNTING INFORMATION
o N T ]
\ Date and t1me : Duratlon (min) ‘ Detector ID Operator !
| 08/30/2004 18:36 1000.0 | AS07 DPG
ANALYTICAL RESULTS

CAme | Ady | sdoUwemy | MDC | Us D
\ U234 | 9.11e-01 “ 2.0e-01 ‘ 6.5¢-02 + PC/GDRY | 08/30/2004 “

U235 ; 6.73e-02 5.7¢-02 ‘ 5.6e-02 ‘ PCI/GDRY ‘ 08/30/2004

| u23s | 860e01 | 20e01 . 70e02 | PCUGDRY | 08/30/2004 |

R A



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02894L QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.532e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 89.95 % Analyst: PMT
Ash/dry weight: 89.20 % QC type: ANA
COUNTING INFORMATION
i+ Date and time J Duration (min) ‘ Detector ID l» Operator |
08/30/2004 18:36 ‘ 1000.0 ‘ AS09 - DPG
ANALYTICAL RESULTS
T T T T T T T T T T Ty T T ST T T T T e
Analyte ' Activity f 20 Uncertaintyl MDC ‘ Unit | Date 1
T e : T T T ’7 I ’j’ e -
\ U234 | 8.76¢-01 ! 2.4e-01 ‘ 6.5e-02 | PCI/GDRY | 08/30/2004 ‘\
‘ U235 ‘ 9.90e-02 ‘ 8.6e-02 7.8e-02 ‘ PCI/GDRY ‘ 08/30/2004 |
“ 71?2;’,& ‘ 1.07ef00 J 2.7e-01 | PCUGDRY | 08/30/2004 |

7.6e-02




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02895M QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.524e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 91.98 % Analyst: PMT
Ash/dry weight: 85.60 % QC type: ANA
COUNTING INFORMATION
T o T ' B
| Date and time | Duration (min) ‘ Detector ID | Operator
‘}7 - — - - - — _
L 8/30/2004 18:36 ‘[ 1000.0 ‘, AS10 E DPG !
S - 1 - L o - :
ANALYTICAL RESULTS
1 Analyte ‘ Activity | + 20 Uncertainty ‘L MDC ‘ Unit ‘ Date |
T T - . - T T T ST T T - . e -k . T
U234 ‘ 7.40e-01 1 1.9¢-01 ‘ 5.5e-02  PCI/GDRY ! 08/30/2004
i U235 4.30e-02 4.9e-02 | 3.2e-02 | PCI/GDRY ‘ 08/30/2004 '
‘ 9.25e-01 } 2.2e-01 ‘ 6.1e-02 ‘ PCI/GDRY J 08/30/2004

[



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02896N QC batch #: 0003352B
Matrix: SOIL Prep batch #: 0008919B
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.552¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 94.83 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION
Date and time Duration (min) Detector ID Operator ‘
| 08/30/2004 18:36 1000.0 AS12 DPG |
ANALYTICAL RESULTS

S S 7’} S . . }
jl Analyte | Activity { £ 20 Uncertainty MDC } Unit Date |
\ ! — : - e - ! — i
i U234 ‘ 8.58¢-01 ? 1.9¢-01 3.7e-02 . PC/GDRY . 08/30/2004

U235 i 9.01e-02 i 6.0e-02 4.4¢-02 . PCI/GDRY | 08/30/2004 }
B U%387 | 8.63e-01 ‘ 1.9¢-01 0 4.3e-02 | PCI/GDRY ; 08/30/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
QC Sample #: RBK-00476856J] QC batch #: 0003352B
: Prep batch #: 0008896M
Prep procedure: N/A
Analysis procedure: NAREL U-EICHROM
Analyst: PMT
QC type: RBK
COUNTING INFORMATION
— — = . , | - I o S
} Date and time ‘ Duration (min) Detector ID Operator
‘ 08/23/2004 18:26 } 1000.0 ! AS12 DPG
ANALYTICAL RESULTS
i Analyte J Activity + 20 Uncertainty : MDC J' Unit Date
‘ U234 | 180e02 | 13e02 9703 | PCI | 08232004
U235 ‘ 1.48¢-03 6.6e-03 1.2e-02 ‘ PCI 08/23/2004
f U238 l 1.73¢-02 1.3e-02 0 Lle02 J PCI 08/23/2004

|
|
|



QC batch #:

Analysis procedure:

. NAREL Sample # ‘ QC

L

A4.02877K

A4.02877K
A4.02877K
- A4.02878L
A4.02879M
© A4.02880EF
A4.02880E
- A4.02881F
A4.02882G
A4.02883H
A4.02884)
A4.02885K
A4.02886L
A4.02887M
A4.02888N
A4.02889P
A4.02890G
A4.02891H
A4.02892)
A4.02893K
- A4.02894L
| A4.02895M
- A4.02896N

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400031

QC BATCH SUMMARY

0003352B
Preparation procedure: ~ N/A

‘ RBK-004768561] * RBK

NAREL U-EICHROM

Yield (%)

87.74 %
7535 %
96.28 %
82.43 %
91.27%
86.98 %
90.68 %
81.59 %
83.25%
71.30 %
82.30 %
80.43 %
78.84 %
82.47 %
78.59 %

- 82.83%

94.87 %
89.38 %

64.22%
92.19%

72.13 %
79.65 %
88.46 %
97.78 %

+ 26 Uncertainty (%)

631%
5.89 %
7.05 %
6.30 %
6.78 %
6.99 %
6.78 %
5.98 %
633 %
5.67%
6.29 %
| 6.18%

6.52 %
| 633%
1 5.83%
- 6.05%
6.93 %
6.67 %
527 %
6.83 %
6.13%
6.17%
1 6.37 %
- 6.87 %

Analyst

PMT

PMT
PMT
PMT
PMT

» PMT
| PMT

PMT
PMT
PMT
PMT
PMT
PMT
PMT

- PMT
. PMT

PMT
PMT
PMT
PMT
PMT
PMT
PMT
PMT

*garﬁples marked with an asterisk are not in this sample delivery grohprrbut were analyzed with it for QCApurposes.



National Air and Radiation Environmental Laboratory
QC Batch Report

QC Batch #: 0003352B Analytical Procedure: NAREL U-EICHROM
REAGENT BLANKS (PCI)
. : , _
‘Sample ID iNuclide | Activity % 20 Prep Date
‘00476856J U234 | 1.80e-02 % 1.3e-02[2004-08-17
100476856d U235 1.48e-03 = 6.6e-03|2004-08-17
100476856J U238 1.73e-02 + 1.3e-02|2004-08-17
LABORATORY DUPLICATES (PCI/GASH)
Sample ID Nuclide Original + 20 !Duplicate +* 20 RPD Z
o7 S
A4.02880E U234 8.79e-01 = 2.3e-01= 8.36e-01 * 2.0e-01 4.97| -0.27 OK
A4.02880E U235 6.40e-02 * 6.9e-02; 4.38e-02 * 5.0e-02 37.44| -0.47 OK
A4.02880E U238 8.98e-01 = 2.3e-01| 9.43e-01 £ 2.2e-01 4.90 0.27 OK
MATRIX SPIKES (PCI/GASH)
———
Sample ID |Nuclide |Amt Added * 20 Native = 20 Measured * 20 %R Z J
"A4.02877K iU234 | 8.18e+00 £ 2.2% 4.29e-01 £ 1.3e-01| 8.59e+00 = 1.2e+00 99.84| -0.02 OK ‘
iA4.02877K |U235 ‘ 3.91e-01 = 2.1% -3.05e-03 + 2.0e-02| 5.82e-01 £ 1.9e-01 149.78 1.98 OK |
{A4.02877K U238 i 8.49e+00 = 2.1% 5.05e-01 + 1.4e-01| 9.33e+00 = 1.3e+00 103.92J 0.47 OK
MATRIX SPIKE DUPLICATES (PCI/GASH)
_ | S -
’Sample ID Nuclide |Amt Added * 20 Measured * 20 RPD Z %R Z
}A4.02877K U234 8.11e+00 £ 2.2% 8.41e+00 = 1.2e+00 1.38 0.12 OK 98.48| -0.20 OK
’A4.02877K ?U235 3.87e-01 = 2.1% 3.93e-01 = 1.4e-01 37.83 1.53 OK 102.13 0.11 OK
‘A4.02877K LU238 8.42e+00 + 2.1% 8.90e+00 = 1.2e+00 4.08 0.37 OK 99.77| -0.03 CK

Analyst:

7

Paula M.

Thaxton,
'
Ly
QA Officer: . . F

7/\(of



Reagent Blanks
Analyte: U234

Procedure: NAREL U-EICHROM

Analyst: Thaxton, Paula M.

0.050
0.030

0.000

N+

—
[
: —
—
.
ha— 1
H |.—
t ﬂ“ —]
TI{
VAR
— .\\J_
N
I IIIII —
—T“.‘/ 1
e }l\\l\\\ll\\\\\\
T / ]

L

/

L

T

IR

T

0.150

0.100

0.050

0.000

-0.050

-0.100

-0.150

v00TZ/LT/8(
v002Z/2T/8(
v00Z/0T/ LI
v00Z/21/L(
vooz/Le/s
v002Z/92/ 7!
vo0z/ze/€
vooz/1t/¢
v00z/81/2
yooz/zt/c
£002/€0/2
£00Z/L0/1
£€002/12/0
€002/60/0
€002/52/6
€£00zZ/€2/6
£00Z/%0/6
€00Z/51/8
g€o0oz/ee/L
£002/91/L
£00Z/¢2/9
£00Z2/50/9
€002/02/8
£00Z/€T/9
€002/50/S
€002/80/%
£00z/02/¢€
€002/82/¢
€00z/Le/e
£00Z/81/2
€00Z/82/1
¢ooe/eT/
zooz/1e/c
z00z/11/¢C
200z/L0/¢C
c00z/LT/¢
200Z/81/¢
2002/9T1/¢
2002Z/€0/¢
z00zZ/02Z/¢
¢00Z/60/¢
z00z/ee/!d
z00Z/ 10/

cooz/Le/:

cooz/vo/



Reagent Blanks
Analyte: U235

Procedure: NAREL U-EICHROM

Analyst: Thaxton, Paula M.

o (] ()
L oy o
o o o
= ) o
I_
L
.
Jl
l
1
|
l
_|_
.l_
Il_
—
I—
——
T|Am|_
1
“ A\ —
>
l
/\\L_
L
-
T%I_
./TI
l
- _U —
II—
F /\1, i
.Jl
o (@) (o) (@) o o o
wn o [Te] o un (@] wn
o o o o o ° =

v00Z/L1/8
y00z/21/8
vooz/o0z/L
v00z/2T/L
v00Z/LT/S
v00¢2/92/v
vooz/ze/e
v00z/11/¢€
¥00Z/81/2
v002/21/2
£002/¢€0/2
£€002/L0/1
£00z/12/¢C
£002/60/C
£002/G52/¢€
€00Z/€C/€
€002/v0/¢
£002/ST/¢
£€002/22/t
€00Z/91/L
£00z/¢€2/¢
€002/50/¢
€002/02/¢
€00T/€ET/¢
£002/50/¢
£002/80/%
£002/02/¢
£002/8C/«¢
€00zZ/LT/
£002/81/¢
£00z/82/°
c00z/2T/”
z00T/1Z /¢
zo0z/T1 /!
z00T/ L0/t
z2002/LT/1
z00z/81/
z002/91/
z00z/c0/
cooz/oe/
¢00Z/60/
z00z/¢€2/
T002Z/T0/
zgoz/Le/

Z00z/%0/



Procedure: NAREL U-EICHROM
Analyst: Thaxton, Paula M.

Reagent Blanks
Analyte: U238

0.050

0.030

0.000

A

o

4

4

T

A N

T

T

T

T

T

N VO TR

T TT

0.150

0.100

0.050

0.000

-0.050

-0.100

-0.150

002/ LT/ 8¢
v00Z/2T /8¢
y002/02/L
v00z/21/L
¥002/L2/8
v002/92/%
¥002/2¢/¢
y002/1T/¢
v00C/81/2
vooc/et/e
£002/£0/¢2
€002/L0/1
£002/12/0
£002/60/0
£002/52/6
£€002/¢€2/6
£002/%0/6
£00Z/91/8
€£00T/22/L
£002/91/L
£002/¢2/9
£€002/50/9
£€002/02/S
€00Z/€T/G
£002/50/9
£002/80/%
£002/02/¢
£002/82/¢
£002/LT/%
£002/8T/¢
£00Z/82/1
z00zZ/21/°
z002T/1T/(
2002/ TT/t
z2002/L0/1
zooc/Le/

200Z/81/

z00T/91/

2002/€0/

zooz/oe/

2002/60/

Z002/€2/

£0gz/10/

zooz/Le/

c00Z/v0/



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #0400031

Project: LINDSAY LIGHT 11

Analysis Procedure: Actinides (Thorium) by Extraction Chromatography

Date Reported: 09/03/2004

SAMPLES

B T e Voue
| Sample # ‘ tent Sample [D | e Matrix \ Collected JﬁReceived |
| AGO2BTIK | 28A . sAM | soi 12232002 | 06/10/2004 |
' A4.02878L , 26CD ‘ SAM SOIL ‘J 12/23/2002 “ 06/10/2004 \
. A4.02879M ‘ 35B36A { SAM ‘ SOIL ‘ 12/23/2002 ‘ 06/10/2004
| A4.02880E | E-F.5/13-19 ‘ SAM SOIL ‘ 01/27/2003 | 06/10/2004
. A4.02881F ‘ I-N/13-19 I SAM ‘ SOIL I 01/27/2003 ‘ 06/10/2004
1 A4.02882G | S-9 WEST “ SAM SOIL [‘ 01/27/2003 | 06/10/2004 |
| A4.02883H ‘ S-9 EAST " SAM ‘ SOIL 1 01/27/2003 ‘ 06/10/2004 ’
. A4.02884) i 10A | SAM | SOIL | 02/05/2003 ‘ 06/10/2004 |
| A4.02885K | 29C SAM ‘ SOIL ‘ 02/05/2003 | 06/10/2004 |
| A4.02886L | 11A10B WEST \ SAM | SOIL 1 02/05/2003 | 06/10/2004 \
. A4.02887M ‘ 11A10B EAST . SAM ‘ SOIL ‘ 02/11/2003 } 06/10/2004 ‘
| A4.02888N “ 7C \ SAM  SOIL 03/06/2003 ; 06/10/2004
i A4.02889P 1 9A#I ‘ SAM ! SOIL ! 03/27/2003 ‘ 06/10/2004
1 A4.02890G “ OAH2 ' SAM § SOIL - 03/27/2003 -+ 06/10/2004 ‘
‘ A4.02891H ‘ 9B SAM ‘ SOIL ‘ 03/27/2003 ‘ 06/10/2004

A4.02892]) - 36A ‘ SAM 1 SOIL 1 03/27/2003 | 06/10/2004 !
| A4.02893K ‘ 9C ' saM | soIL | 04/04/2003 | 06/10/2004 |
. A4.02894L | 10C “ SAM  : SOIL | 04/04/2003 | 06/10/2004
| A4.02895M | 10D#1 I SAM ‘ SOIL 04/04/2003 ‘ 06/10/2004 |
j A4.02896N " 10D#3 “ SAM ‘ SOIL £4/04/2003 i 06/10/2004 ‘

EXCEPTIONS

1. Packaging and Shipping - No problems were observed.

2. Documentation - No problems were observed.

3. Sample Preparation - No problems were encountered.
4. Analysis - No problems were encountered.

5. Holding Times - All holding times were met.

QUALITY CONTROL

1. QC samples - All QC analysis results met NAREL acceptance criteria.
2. Yields - All chemical yields were within acceptance limits.
3. Instruments - Response and background checks for all instruments used in these analyses met NAREL

acceptance criteria.



CERTIFICATION

I certify that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and
Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the
following signatures.

Wa/uf L(Jzoaéam / 0//;5 /é Y

Mary F. Wis%?; ate
Quality Assukance Coordinator

[Feisgi J0/7/5%

Jo riggs, Ph.D. 4 Date
higf, Monitoring and Analytical Services Branch




GENERAL INFORMATION

SAMPLE TYPES
BLD Blind sample
FBK Field blank
SAM Normal sample
ANALYSIS QC TYPES
ANA Normal analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank
QUALITY INDICATORS
RPD Relative Percent Difference
%R Percent Recovery
z Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations below zero or more than 3
standard deviations above a predetermined upper control limit. For some analyses NAREL has set the upper control
limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using "Z scores." A Z score is the number of standard
deviations by which the QC result differs from its ideal value. The score is considered acceptable if its absolute value
is not greater than 3.

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target value
by the combined standard uncertainty of the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
combined standard uncertainty of the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from each measured value and the net concentrations are then converted to total
activities before the Z score is computed.

Each standard uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement error other than counting error. This additional term is not used in the evaluation of reagent blanks.

NAREL reports the "relative percent difference,” or RPD, between duplicate results and the "percent recovery," or %R,
for spiked analyses, but does not use these values for evaluation.



Analysis Procedure:
Title:

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #0400031

NAREL TH-EICHROM
Actinides (Thorium) by Extraction Chromatography

r

" NAREL Sample #

A4.02877K
- A4.02877K
A4.02877K
A4.02878L
A4.02879M
A4.02880E
A4.02880E
. A4.02881F
' A4.02882G
A4.02883H
A4.02884)
A4.02885K
- A4.02886L
A4.02887M
A4.02888N
A4.02889P
I A4.02890G
 A4.02891H
A4.02892)
A4.02893K
'+ A4.02894L
A4.02895M
A4.02896N
i RBK-00476852E *

:“Eérrnip]ieisﬁrﬁarked with an asterisk are not in this sample delivery group Bat’;\;'eirieianélyz'ea with it for QC purposes.

|
!

QC
Type

MS

MSD

DUP

RBK

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

i .
i Preparation Procedure
e
i
!

ANALYSIS SUMMARY

Date

QC

Completed Batch # Batch #
08/24/2004 | 0008895L 0003351A

. 08/24/2004 | 000889SL | 0003351A
08/24/2004 | 0008895L 0003351A
08/24/2004  0008895L 0003351A
08/24/2004 = 0008895L ‘ 0003351A
08/24/2004 | 0008895L 0003351A
08/25/2004 | 0008895L 0003351A
08/26/2004 | 0008897N 0003351A
08/26/2004 | 0008897N 0003351A
08/26/2004 | 0008897N 0003351A
08/26/2004 | 0008897N 0003351A
08/26/2004 | 0008897N | 0003351A
08/26/2004 | 0008897N  : 0003351A
08/27/2004 | 0008897N | 0003351A
08/27/2004 | 0008897N 0003351A
08/31/2004 | 0008918A 0003351A

i 08/31/2004 | 0008918A 0003351A
08/31/2004 | 0008918A 0003351A
08/31/2004 | 0008918A 0003351A
08/31/2004 | 0008918A 0003351A
08/31/2004 ' 0008918A | 0003351A
09/01/2004 | 0008918A 0003351A
09/01/2004 | 0008918A 0003351A
08/25/2004 | 0008895L

0003351A




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02877K QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008895L
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.678e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 98.35% Analyst: PMT
Ash/dry weight: 92.00 % QC type: ANA
COUNTING INFORMATION
- o ‘ . S - -
Date and time L Duration (min) Detector ID Operator
08/23/2004 18:26 1 10600.0 ; AS33 DPG
ANALYTICAL RESULTS
S o o N T - o o -
| Analyte 1 Activity + 20 Uncertainty MDC Unit ‘ Date
| Th227 2.32¢-02 41e-02 | 6102 PCUGDRY  08/23/200
‘ Th228 3.12e-01 9.5e-02 ‘ 6.3¢-02 . PCUGDRY ' 08/23/200
| Th230 2.64e-01 8.3e-02 ; 2.9¢-02 " PCI/GDRY | 08/23/200
Th232 ‘ 2.01e-01 7.2e-02 | 3.4e-02 | PCI/GDRY | 08/23/200

4 |
4 |
3




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02877K QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008895L
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.512e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 98.35% Analyst: PMT
Ash/dry weight: 92.00 % QC type: MS

COUNTING INFORMATION
} Date and time ; Duration (min) Detector ID Operator \
| Q8/23/200471”18:25 1000.(7)7 | ] AS34 DI?G |

ANALYTICAL RESULTS

) o ) - B D - T I T
i Analyte Activity + 20 Uncertainty MDC Unit Date
{ Th227 -3.92¢-03 3.8e-02 8.7e-02 . PCI/GDRY r 08/23/2004 .
: Th228 2.23e-01 8.8e-02 7.6e-02 ' PCI/GDRY | 08/23/2004 ‘
: Th230 2.46e+01 2.8e+00 4.5e-02 PCU/GDRY | 08/23/2004 |
J Th232 2.06e-01 7.9e-02 4.0e-02 j PCI/GDRY i 08/23/2004 J




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02877K QC batch #: 0003351A

Matrix: SOIL Prep batch #: 0008895L

Sample type: SAM Prep procedure: N/A

Amount analyzed: 2.533e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 98.35 % Analyst: PMT

Ash/dry weight: 92.00 % QC type: MSD

COUNTING INFORMATION

Date and time | Duration (min) Detector ID Operator
08/23/2004 18:25 1000.0 i AS35 DPG
ANALYTICAL RESULTS
Analyte Activity + 20 Uncertainty | MDC 1 Unit . Date
Th227 2.36e-02 | 4.2¢-02 6.2¢-02 PCI/GDRY | 08/23/2004

Th228 ‘ 2.34¢-01 w 8.2e-02 5.8e-02 PCI/GDRY . 08/23/2004 ‘
Th230 2.22e+01 2.5¢+00 3.9e-02 | PCI/GDRY | 08/23/2004
Th232 1.49e-01 6.2e-02 ; 3.5e-02 . PCI/GDRY | 08/23/2004

—J



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02878L QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008895L
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.564e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 98.52 % Analyst: PMT
Ash/dry weight: 80.00 % QC type: ANA
COUNTING INFORMATION
| Date and time ‘ Duration (min) : Detector ID Operator
| 08/23/2004 18:25 1000.0 AS38 DPG
ANALYTICAL RESULTS

- o : o | T T
i Analyte ! Activity | + 20 Uncertainty } Unit Date
‘ | - ) | o e b
: Th227 \ 2.07e-02 4.7e-02 . PCI/GDRY | 08/23/2004
! Th228 5.31e-01 1.2¢-01 PCI/GDRY | 08/23/2004
‘ Th230 8.72e-01 1.6e-01 i PCYGDRY | 08/23/2004

T11§2 ! 3.69¢-01 * 9.6e-02 PCI/GDRY | 08/23/2004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02879M QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008895L
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.546¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 85.40 % Analyst: PMT
Ash/dry weight: 77.60 % QC type: ANA
COUNTING INFORMATION
| Date and time ‘ Duration (min) Detector ID J Operator ‘
} 08/23/2004 18:25 ‘ 1000.0 ‘ AS39 1 DPG 1
ANALYTICAL RESULTS

T D e :
L\* Analyte | Activity 20 Uncertainty |~ MDC | Unit ‘ - Date’ ‘\
| Th227 1.86e-01 8.8e-02 5.3e-02 " PCI/GDRY ; 08/23/2004
" Th228 ‘ 1.43e+00 2.3¢-01 5.0e-02 ' PC/GDRY | 08/23/2004 |

Th230 : 2.20e+00 ' 3.2¢-01 1.5¢-02 PCUGDRY = 08/23/2004 |

‘ Th232 1.12¢+00 1.9¢-01 1.5e-02 PCI/GDRY ‘ 08/23/2004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02880E QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.546e-01 GASH Analysis procedure:
Dry/wet weight: 94.02 % Analyst:
Ash/dry weight: 88.00 % QC type:
COUNTING INFORMATION
- — — e — o — o — -
‘3 ) Dateiand time { ~ Duration (min) . Detector ID
| 0v2320041825 10000 | _AS40
ANALYTICAL RESULTS
i. i Aglyte | Act1v1tL ’ + 20 UnceljramtyT MDC
Th227 j 4.49¢-02 ‘( 48¢-02 | 5.0e02
| Th228 . 691e-01 | 1501 5.9¢-02
| Th230 ‘ 8.10e-01 ‘ 1.6e-01 | 2.8e-02
L _7Th232“ ‘ 6.77e-01 . LAe01 - 1.6e-02

0003351A

0008895L

N/A

NAREL TH-EICHROM
PMT

ANA

‘ Umt Date 1
I . o

. PCUGDRY | 08/23/2004

| PCI/GDRY | 08/23/2004
PCUGDRY | 08/23/2004

LCI/GDRY 08/23/2004 J




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02880E QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008895L
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.542e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 94.02 % Analyst: PMT
Ash/dry weight: 88.00 % QC type: DUP
COUNTING INFORMATION
\} Date and time ] Duration (min) Detector ID Operator
! 08/24/2004 17:42 ‘ 1000. 0 AS33 DPG
ANALYTICAL RESULTS

— e | - i R e
‘ Analyte ‘/ Activity L £ 26 Uncertainty MDC { Umt ‘r Date
— s b I | i 7 it N B i}
| Th227 w 6.10e-02 ‘ 6.3e-02 J 7.0e-02 ' PCUGDRY | 08/23/2004
| Th228 ~ 7.67e-01 ~ 16e01 | 70e02 | PCUGDRY | 08/23/2004
! Th230 ‘ 6.82e-01 1.5e-01 | 3.2e-02 PCI/GDRY | 08/23/2004

Th232 6.91e-01 1.5¢-01 t 3.8e-02 | PCI/GDRY  08/23/2004

.
|

|



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02881F QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.503e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 82.47 % Analyst: PMT
Ash/dry weight: 82.00 % QC type: ANA
COUNTING INFORMATION
I e e
| Date and time % Duratlon (mm) l‘ Detector ID ‘L Operator |
| 08/2572004 18:05 | 1000.0 J AS33 ‘f DPG |
ANALYTICAL RESULTS
e ST S
\ Analyte ‘ Activity - Lt 20 Uncenamty \ MDC | Unit ‘ Date i
R B B PN bt Rl
1 Th227 ‘F 2.09¢-01 ! 1.0e-01 | 6.3e-02 \ PCIUGDRY | 08/24/2004
. Th228 | LS8ev00 | 26e01 | 6202 | PCUGDRY | 08/24/2004 |
| Th230 x; 1.73¢+00 C 2.7e-01 ‘. 2.9¢-02 ; PCI/GDRY | 08/24/2004
\ Th232 ! 1 42e+00 “ 2.4e-01 f 3 4e-02 | PCUGDRY | 08/24/2004 |



Sample #:

Matrix:

Sample type:
Amount analyzed:
Dry/wet weight:
Ash/dry weight:

Date and time

 08/25/2004 18

U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031

:05

Rt I

SAMPLE ANALYSIS REPORT

A4.02882G
SOIL

SAM

2.520e-01 GASH
94.04 %

86.80 %

QC batch #:
Prep batch #:
Prep procedure:

Analysis procedure:

Analyst:
QC type:

COUNTING INFORMATION

Detector ID

l} Duration (min)

g Dudongmin) ;. Dee ctor I1
! 1000.0 | AS34

ANALYTICAL RESULTS

Activity i + 20 Uncertainty | MDC

o B .
939-02 | 8le02 | 9.le02
LOIet00 | 20601 | 7.6e02
127e+00 | 2301 4.5e02
936e-01 | 19e01 | 4.0e-02

- -

\

- I
|
|
R

' PCI/GDRY |
' PCUGDRY |
PCI/GDRY
i PCUGDRY |

0003351A

0008897N

N/A

NAREL TH-EICHROM
PMT

ANA

Operator

A

| 08/24/2004
3 08/24/2004
| 08/24/2004

i
|
J
i
\
\



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02883H QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.508e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 87.60 % Analyst: PMT
Ash/dry weight: 79.20 % QC type: ANA
COUNTING INFORMATION
i Date and time L Duration (min) Detector 1D J‘ Operator |
e ":"""">"="-\"">"""">"”""\""\">"""/"/7/7=/
08/25/2004 18 05 | 1000.0 “ AS35 | DPG |
ANALYTICAL RESULTS
777777 7’77’7“77\’7777’7'7'777‘7'7*7”"7177"'7*'77 ‘7\77*77'77" - T T
! Analyte | Activity L + 20 Uncertainty | MDC | Unit \ Date !
EE e e R S
! Th227 ‘ 2.13e-01 ! 1.1e-0] ! 7.6e-02 | PCIUGDRY | 08/24/2004 “
i Th228 ; 1.03e+00 ‘ 2.0e-01 | 6.8e-02 I PCUGDRY ‘; 08/24/2004 |
| Th230 | 1.67¢+00 | 2.8e-01 ; 4.5¢-02 “ PCI/GDRY | 08/24/2004 |
Th232 . 8.81e-01 \ L. 8e-01 | 4. le 02 PCI/GDRY | 08/24/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02884] QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.511e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 90.40 % Analyst: PMT
Ash/dry weight: 88.80 % QC type: ANA
COUNTING INFORMATION
e T
| Date and time i Duration (min) i Detector 1D | Operator
e
: 08/25/2004 18 05 ! 1000 0 } AS38 | DPG
ANALYTICAL RESULTS

I "7"’7""’T'fﬁ*f”""*T77’7 N T
‘\ Analyte i Activity | +2¢ Uncertainty ! e MDC l Unit P Date ]

- ———— _— = — —_— e e e — — = - — _— - = _— = =
| ‘ | ! |
; Th227 : 7.17¢-02 J 7.6e-02 1 1.0e-01 | PCI/GDRY | 08/24/2004 ‘
r‘ Th228 | 5.87¢-01 :‘ 1.4e-01 6.9¢-02 " PCUGDRY | 08/24/2004
. Th230 o 10300 2001

4.2¢-02 | PCI/GDRY } 08/24/2004
PCUGDRY | 08/24/2004

— — — e

\
l Th232 | 3.87¢-01 | Lledl | 45e02



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02885K QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.510e-01 GASH Analysis procedure: NAREIL TH-EICHROM
Dry/wet weight: 84.70 % Analyst: PMT
Ash/dry weight: 86.40 % QC type: ANA
COUNTING INFORMATION
77’77’7"”'7¥77T*‘7’”""’7"* S T T 0 S 0 0 0
! Date and time ! Duration (min) | Detector 1D | Operator ‘
e
! 08/25/2004 18:05 i 1000.0 | AS39 [ DPG “
ANALYTICAL RESULTS

| Analyte | Activity | +20Uncertainty | MDC | Unit | Date |
P — —_— e e e | R

! \ \
. Th227 | 15701 | 8802 | 6302 | PCUGDRY = 08242004 |
. Th228 L1800 | 2.1e0] } 57e02 | PCUGDRY | 08/24/2004 |
1, Th230 | 1.22e+00 | 2.1e-01 | 1.7e-02 | PCI/GDRY | 08/24/2004 |
! Th232 ! 8.97e-01 | ‘\ 1.7¢-02 | PCUGDRY ‘ 08/24/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02886L QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: _ SAM Prep procedure: N/A
Amount analyzed: 2.512e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 92.36 % Analyst: PMT
Ash/dry weight: 89.20 % QC type: ANA
COUNTING INFORMATION

e e
: Date and time ! Duration (mm) Detector ID ‘ Operator
e — T* - e T T T T T T T T
[‘ 08/25/2004 18: 05 J 1000.0 | AS40 | DPG ‘

ANALYTICAL RESULTS
e e S S
\‘ Analyte 4\ Activity * 26 Uncertamty \ MDC L Unit { Date |
e e e E i i
. Th227 Co798e02 | 70e02 1 6302 | PCUGDRY 1 08/24/2004 '
| Th228 ! 6.93e-01 ‘l 1.6e-01 | 7.1e-02 i PCUGDRY | 08/24/2004
| Th230 ! 7.44¢-01 | 1.6e-01 | 3.4e-02 | PC/GDRY . 08/24/2004 |
\ 4 05e-01 1 Te- 01 1.9¢-02 \ PCI/GDRY \ 08/24/2004 \



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02887M QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.595e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 92.86 % Analyst: PMT
Ash/dry weight: 88.40 % QC type: ANA
COUNTING INFORMATION
e
| Date and tlme ! Duration (min) } Detector 1D \ Operator
e B e sl ,,,7+,77,‘.77,77,1777,,7,\\
08/262004 17:41 | 1000.0 | AS33 | DPG
ANALYTICAL RESULTS
T e R "’7‘”“7‘”’”’7’77"‘”””
\ Analyte 1 Activity ! i 20 Uncertamty g MDC \ Unit | Date
G O —_ = ,,,,,,,+7,7,7\7 - - - _ —
Th227 } 5.62e-02 j 5802 | 650 | PCUGDRY | 08/24/2004
Th228 ! 6.91e-01 | 1.5e-01 : 6.2e-02 i PCI/GDRY ; 08/24/2004 ‘
Th230 | 8.67e-01 ! 1.7¢-01 i 2.9¢-02 g PCI/GDRY | 08/24/2004 |
Th232 | 54201 } 1.3e-01 |

77777 34e 02 ! PCI/GDRY \ 08/24/2004 ‘



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02888N QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008897N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.537e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 93.24 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: ANA
COUNTING INFORMATION
- T T — — = - - - T - - = T = I “7 — - - - - 7"7' - = 0 = _ i =
| Date and time | Duration (min) ! Detector 1D i Operator |
i B e ity
| 08/26/2004 17:39 ! 1000.0 L AS34 1 DPG !
ANALYTICAL RESULTS

SR e s Ea e e A
| Analyte | Activity | £ 20 Uncertainty | MDC J Unit i Date !
e el A el S Sl
\ Th227 ‘ 5.85e-02 ‘ 6.9¢-02 | 9.3e-02 | PCI/GDRY ‘ 08/24/2004 |
f Th228 [ 5.08¢-01 ! 1.3e-01 ! 7.5¢-02 | PCI/GDRY . 08/24/2004 “
| Th230 | 741e01 | 16e01 |  45¢02 | PCUGDRY | 08/24/2004 |
| Th232 | 320601 | 10e01 | 40e02 | PCUGDRY | 08/242004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

Sample #: A4.02889P QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 88.96 % Analyst: PMT
Ash/dry weight: 78.40 % QC type: ANA
COUNTING INFORMATION
S T T T T T
JL Date and time | Duration (min) ] Detector ID J Operator ‘,
F—_—— - ———_— — - =~ 4
| 08/30/2004 18:47 ‘\ 1000.0 “ AS33 l DPG ‘\
ANALYTICAL RESULTS

T [ e
j Analiyte j Activity | + 26 Uncertainty ' MDC | Unit | Date J
e
| Th227 ‘ 2.09e-01 “ 1.0e-01 \ 6.3e-02 | PC/GDRY ‘; 08/27/2004
‘ Th228 | 1.01e+00 | 1.8¢-01 ‘ 5.8e-02 I PCI/GDRY ' 08/27/2004 1

Th230 1.20e+00 2.1e-01 ! 2.7e-02 | PC/GDRY | 08/27/2004
“ Th232 | 1.03e+00 ) 1.9¢-01 ‘ 3.1e-02 ‘ PCI/GDRYJ 08/27/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02890G QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.529¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 94.92 % Analyst: PMT
Ash/dry weight: 80.00 % QC type: ANA
COUNTING INFORMATION

i Date and time L Duration (min) | Detector ID Operator ‘

- L e
5 08/30/2004 18:47 1 1000.0 L AS34 DPG

ANALYTICAL RESULTS
T Tt T T - Tt T T Tt T T 7"‘-"7”‘ '7’777\7r'7777’7777 e
Analyte | Activity . + 20 Uncertainty | MDC ‘\ Unit Date
_ — - S OO o
| ‘
Th227 C22300 | 1200 1.0e-01  PCUGDRY | 08/27/2004

! Th228 \ 6.50e-01 \ 1.6e-01 \ 7.8e-02 | PC/GDRY \ 08/27/2004
| Th230 | 8.69¢-01 | 1.8e-01 | 4.6¢-02 | PCUGDRY | 08/27/2004
| Th232 | 5.36e-01 { 1.4e-01 L 4.1e-02 | PCI/GDRY | 08/27/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02891H QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.536e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 89.80 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION
e .. e
‘L Date and time “ Duration (mm) | Detector ID | Operator r
T e A e
| 08/30/2004 18:47 ! 1000.0 | AS35 \‘ DPG 1
ANALYTICAL RESULTS

e R B
! Analyte ‘ Activity | +20 Uncertamty | MDC | Unit \; Date
o e e T e b
: Th227 | 1.45e-01 } 9.1e-02 : 7.2¢-02 ‘ PCIUGDRY | 08/27/2004 |
3 Th228 \ 1.12e+00 | 2.1e-01 ! 6.1e-02 | PCI/GDRY \ 08/27/2004 }
| Th230 | L1300 | 21e0l |  40e02 | PCUGDRY | 08/27/2004 |
! Th232 \L 1.04e+00 J 1.9¢-01 | 3.6e-02 | PCI/GDRY | 08/27/2004 \



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02892] QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.539e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 98.99 % Analyst: PMT
Ash/dry weight: 93.20% QC type: ANA
COUNTING INFORMATION
{F Date and time ‘( Duration (min) } Detector ID i Operator :
e et e L
1‘ 08/30/2004 18:47 \ 1000.0 ! AS38 l DPG }
ANALYTICAL RESULTS
e e B 7777\77T"7'77W -
Analyte : Activity L + 26 Uncertainty ‘J MDC J Unit \ Date
e e T . 4
. ‘\ ‘ I T
Th227 | 8.18e-02 ‘ 9.8e-02 | 1.4¢-01 | PCUGDRY | 08/27/2004 ‘1
! Th228 | 3.78¢-01 | 1.2e-01 | 8.6e-02 | PC/GDRY ; 08/27/2004
| Th230 | 4.44¢-01 | 1.3e-01 “ 5.2e-02 | PCUGDRY | 08/27/2004
| o Th232 ] | 1.96e-01 L 8.4e-02 | 5.7e-02 J‘ PCI/GDRY | 08/27/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02893K QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.506e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 89.63 % Analyst: PMT
Ash/dry weight: 86.40 % QC type: ANA
COUNTING INFORMATION
T 2 T
| Date and time l Duration (min) | Detector 1D | Operator
TS T T T T T T T T T e Bt e il st '*h*”"**"’**""‘”’*"*"‘
F 08/30/2004 18:47 ;‘ 1000.0 ; AS39 ‘ DPG !
ANALYTICAL RESULTS

| Analyte | Activity | £2cUncertainty | MDC | Unit | Date
e A B
: Th227 ! 3.23¢-01 | 1.4e-01 }‘ 7.5e-02 . PCUGDRY | 08/27/2004 \‘
‘\ Th228 | 2.25¢+00 } 3.4e-01 | 6.3e-02 { PCI/GDRY 1 08/27/2004 ‘
! Th230 } 9.00e-01 } 1.8¢-01 ‘ 1.8e-02 ' PCUGDRY } 08/27/2004 |

) TP}?}Z - i‘ 2.93¢+00 ‘L 4.2e-01 ! 1.8e-02 . PCUGDRY | 08/27/2004 !



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02894L QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.532¢-01 GASH Analysis procedure:
Dry/wet weight: 89.95 % Analyst:
Ash/dry weight: 89.20 % QC type:
COUNTING INFORMATION
R
| Date and time }; Duration (min) | Detector ID
B e i e
08/30/2004 18:47 ) 1000.0 ! AS40
ANALYTICAL RESULTS
e
Analyte f Activity | + 20 Uncertainty \L MDC
e T
! Th227 \‘ 1.38e-01 \ 9.8e-02 ; 7.5e-02
| Th228 J 9.42¢-01 ! 2.0e-01 i 7.9¢-02
. Th230 - 7.97e01 . 180l 1 3.7e02
\ Th232 ! 7.70e-01 ‘ 1.7e-01 | 2.2e-02

. O SO

|
!
S
|
|
I
I
|
|
i

0003351A

0008918A

N/A

NAREL TH-EICHROM
PMT

ANA

Operator

PC/GDRY | 08/27/2004 |
. PCUGDRY | 08/27/2004 |
. PCUGDRY | 08/27/2004 |

' PCI/GDRY 1 08/27/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT

Sample #: A4.02895M QC batch #: 0003351A

Matrix: SOIL Prep batch #: 0008918A

Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.524¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 91.98 % Analyst: PMT

Ash/dry weight: 85.60 % QC type: ANA

COUNTING INFORMATION
T T T ST o T o L

: Date and time E Duration (min) | Detector ID | Operator ‘\
e e e e b e
| | |

1‘ 08/31/2004 17:06 ! 1000.0 } AS33 L DPG |

ANALYTICAL RESULTS
2
! Analyte } Activity '+ 20 Uncertainty | MDC | Unit Date :
: Th227 | 3.51e-01 f: 1.5¢-01 ‘ 8.5¢-02 PCI/GDRY ‘ 08/27/2004 ‘
| Th228 | 1.38e+00 2.5¢-01 ! 7.6e-02 " PCUGDRY | 08/27/2004 |
| Th230 : 9.12e-01 1.9e-01 3.5¢-02 i PCUGDRY  08/27/2004 |
|

PCI/GDRY | 08/27/2004 |

e L _ Lo L_



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031
SAMPLE ANALYSIS REPORT
Sample #: A4.02896N QC batch #: 0003351A
Matrix: SOIL Prep batch #: 0008918A
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.552e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 94.83 % Analyst: PMT
Ash/dry weight; 87.60 % QC type: ANA
COUNTING INFORMATION
T T T T T T 7\7’7’77"7”*'7’7777'7'77"*’777”1” - - - - - - - - - - - --Trr - - - - -7~ -
| Date and time } Duration (min) i Detector ID | Operator }
‘ —— e — e e e — e e e — =
| | i
. 08/31/2004 17:06 T 1000.0 ] AS34 ! DPG
ANALYTICAL RESULTS
S I I e
Analyte L ctivity | £20 Uncertainty | MDC ‘L Unit L Date !

e e A i e S S -
' | i [ i
! Th227 J 3.13e-01 | 1.5e-01 “ 1.1e-01 I PCI/GDRY : 08/27/2004 |
| Th228 1 1.10e+00 : 2.2e-01 | 8.5e-02 . PCUGDRY | 08/27/2004 '
] Th230 | 7.80e-01 | 1.8e-01 ‘ 5.0e-02 ! PCI/GDRY l 08/27/2004 ‘
! Th23727 j 1.05e+00 i 2.1e-01 | 4 .5¢-02 I PCU/GDRY | 08/27/2004 |

- ——— [ - - - L



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400031

SAMPLE ANALYSIS REPORT

QC Sample #: RBK-00476852E QC batch #:
Prep batch #:
Prep procedure:

Analysis procedure:

Analyst:
QC type:
COUNTING INFORMATION
N N
! Date and time ! Duration (min) Detector ID
\L 08/24/2004 17:42 ‘ 1000.0 AS34
ANALYTICAL RESULTS
| — — . o
L Analyte T\ Activity j‘ + 20 UncertaintyT} MDC
 Th227 L -1.00e-03 “ 9.6e-03 “ 2.2¢-02
Th228 5 3.40e-02 | 1.7e-02 ‘ 1.9¢-02
“ Th230 | 000et00 | S1e03 | Lle02
‘ Th232 | -1.08e-03 i 3.7e-03 9.9¢-03

0003351A
0008895L
N/A
NAREL TH-EICHROM
PMT
RBK
’L Operator ‘
L DPG \
T T T T T
' Unit \ Date i
T
o pcr | 08130004
PCI | 08/23/2004 .
PCI “ 08/23/2004 |
PCI | 08/23/2004 \



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400031

QC BATCH SUMMARY

QC batch #:
Preparation procedure:
Analysis procedure:

| A4.02877K
| A4.02877K
" A4.02877K
| A4.02878L
A4.02879M
| A4.02880E
i A4.02880F
| A4.02881F
| A4.02882G
| A4.02883H
A4.02884]
A4.02885K
A4.02886L
A4.02887M
A4.02888N
A4.02889P
A4.02890G
A4.02891H
A4.02892]
A4.02893K
A4.02894L
A4.02895M
| A4.02896N

0003351A

1
| NAREL Sample # | €
LType

N/A

NAREL TH-EICHROM

\
‘MS

W‘ 98.09 %
92.26 %

;‘ MSD \‘ 98.28 %

|
’ DUP
!
|
|

101.12 %
97.35%
102.24 %
88.96 %
93.80 %
86.56 %
73.06 %
93.23 %
96.81 %
87.81 %
98.73 %
90.28 %
' 96.48 %
| 78.34 %
90.05 %
77.04 %
| 87.34%
‘ 78.53 %
- 80.49 %
| 77.88 %

| RBK-00476852E* | RBK | 102.09 %

';Srﬁplcfsrﬁ.éﬁ(gd with an asterisk are not in this sﬁ{)le delkivery ﬁip but were ar;aTyrzéﬁrith it for QC purposes.

| Yield (%)

\ + 20 Uncertainty (%)

o e

" 2.83%
| 3.01%
- 3.04%
1 2.99 %
| 3.11%
2.79 %
| 2.94%
2.72%
2.41%
2.88 %
0 2.99 %
1 2.79 %

| 3.04%

' 2.85%
13.16%

1 2.65%

| 297 %

1 2.62%

1 2.90%
2.70 %

| 2.73 %

' 2.68%
1310%

\ Analyst ‘
\ PMT !

PMT |
\ PMT \;
 PMT

PMT |
“ PMT |
' PMT ‘
| PMT

PMT
| PMT |
| PMT |
. PMT |
| PMT
| PMT |
' PMT |
| PMT |
PMT |
‘ PMT
' PMT ‘
| PMT !
| PMT \
| PMT |
 PMT |
| PMT \



National Air and Radiation Environmental Laboratory
QC Batch Report

QC Batch #: 0003351a Analytical Procedure: NAREL TH-EICHROM

REAGENT BLANKS (PCI)

. R
[Sample 1D _[Nuclide [ Activity * 20 Prep Date
| ; i
00476852E | TH227 -1.00e-03 % 9.6e-03[2004-08-23
‘OO476852E TH228 3.40e-02 % 1.7e-02/2004-08-23
00476852E JTH230 | 0.00e+00 * 5.le- 0312004-08-23
[00476852E  |TH232 | ~1.08e-03 * 3.7e-03|2004-08-23]

LABORATORY DUPLICATES (PCI/GASH)
sample 1 wciic Io e
|sample ID INuclide | Original * 20 Duplicate * 20 | RPD z
| H— |
A4.02880E |TH227 5.11e-02 £ 5.5e-02| 6.94e-02 % 7.1le-02 30.36 0.40 OK
A4.02880E |TH228 7.86e-01 + 1.7e~-01| 8.71le-01 + 1.9e-01 10.31 0.62 OK
A4.02880E |TH230 9.21e-01 % 1.8e-01| 7.75e-01 + 1.7e-01 17.17| -1.05 OK
|A4.02880E |TH232 7.69e-01 * 1.6e-01| 7.86e-01 + 1.7e-01 2.17 0.13 OK

MATRIX SPIKES (PCI/GASH)

N . T [ D T . -
iSample ID [Nuclide |Amt Added * 20 J’i Native = 20 ‘ Measured * 20 $R Z J
A4.02877K |TH227 NO SPIKE DATA
A4.02877K |TH228 INO SPIKE DATA J
|A4.02877K |TH230 | 2.59e+01 * 2.2% 1 2.87e-01 + 9.0e-02| 2.67e+01 * 3.1e+00{ 101.84| 0.23 OK |
/A4.02877K  |TH232 NO SPIKE DATA I | J

MATRIX SPIKE DUPLICATES (PCI/GASH)

Bmple iD [Nuclide GAmt aAdded t 20 i Measured * 20 | RPDE Z %RE

|A4.02877K | TH227 ‘NO SPIKE DATA

|A4.02877K TH228 NO SPIKE DATA -

‘A4.02877K | TH230 2.57e+01 + 2.2% 2.41e+01 * 2.8e+00 9.58| 0.88 OK 92.53| -1.04 OK |

‘A4.02877K TH232  |NO SPIKE DATA B
(q {

Analyst: PO-&-QQ 1l 7, \L’\ - 9 J'/QT

Thaxton, Paula M.

QA Officer: ,ézié%ff /7 /717552i~—. _ - 77/Q7/Q7?/




Reagent Blanks

Analyte: TH227

Procedure: NAREL TH-EICHROM

Analyst: Thaxton, Paula M.
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v002/€2/8
¥002/10/9
y00Z2/L2/%
¥002/20/¢
€002/0T/1
£002/22/0
£002/92/6
£00Z/80/6
€00Z/81/8
£002/82/L
£002/0¢€/5
£€002/60/¢
£€002/LZ/¢
€00T/1C/%
£002/%0/¢
£002/0¢/1
z00Z/0¢%/¢€
T00C/€Z/¢
z00T/€T1/¢
1002/81/¢
1002/€T/1
1002/02/¢
1002/91/¢
100C/8T/¢
T002/L2/¢
T00Z/€T/¢
1002/62/°
1002/61/°
000Z/11/¢
oooz/Le/”
0002/02/¢
000Z/62/1
0002/%1/:
000Z/0T/
000C/60/
0002/10/
000Z/01/
0002/€T/
000Z/v0/

ggocr/tes



Reagent Blanks

Analyte: TH228

Procedure: NAREL TH-EICHROM

Analyst: Thaxton, Paula M.
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¥002/20/¢€
£€002/01/1
£002/22/0
£002/92/6
€00T/80/¢€
€00C/81/¢
€00T/82/L
£00Z/0¢8/¢
£002/60/¢
£€002/L2/¢
€goc/te/t
€002/%0/¢
£002/0¢€/1
z00Z/0¢/¢
C200Z/€T/¢
z00Z/€1/¢
1002/81/¢
T002/€1/1
1002/02/¢
T00Z/91/¢
1002/81/¢
1002/L2/¢
T00C/€1/¢
100Z/62/°
T00Z/61/°
000CZ/T1/:
oooc/Lz/’
0oo0z/02/t
0002/62/:
0002/v1T/
000C/0T/
0002/60/
000Z/10/
000T/0T/
000Z/¢1/
0002/%0/
oooc/1iz/



Reagent Blanks

Analyte: TH230

Procedure: NAREL TH-EICHROM

Analyst: Thaxton, Paula M.

0.050

0.030
0.000

L]
N

0.150

0.100

0.050

14
[gun T T T *l\fj_llll S N I A A . g RS N A

Y

0.000

-0.050

-0.100

~0.150

v002/¢€2/8
¥002/10/9
vooz/LZ/v
¥00Z/20/¢
£002/0T/1
£002/22/0
£00C/92/6
€00C/80/6
£002/81/8
£002/8T/L
£002/0£/9
£€002/60/5
€002/L2/S
€002/12/%
£00C/%0/¢
€002/0¢€/1
T002Z/0¢/¢€
z002/¢2/¢€
z002/€1/¢
1002/81/2
T00Z/€T/1
1002/0¢C/¢
T00Z2/91/¢
T002/81/¢
1002/LT/¢
1002/€T1/¢
T002/6T/1
1002/61/1
0002/11/¢
oooz/Le/
0002/02/(
0002/62/¢
000Z/¥%1/¢
0002/0T/:
000Z/60/¢
0002/10/¢
0002/0T/1
Q00z/€T/
000Z/¥0/:
000z/12/



Reagent Blanks

Analyte: TH232

Procedure: NAREL TH-EICHROM

Analyst: Thaxton, Paula M.

0.050

0.030

0.000

—~—

0.150

0.100

0.050

0.000

-0.050

-0.100

-0.150

r00T/€2/8
¥00Z/T0/9
v002/L2/%
00C/20/¢
£002/01/1
£002/22/0
£002/9Z/6
€002/80/¢
£002/81/¢
£002/82/1
£002/0¢€/¢
£002/60/¢
€00Z/LT/¢
€002/12/%
£002/%0/¢
€002Z/0€/1
Z00Z/0€E/¢€
T00C/ €T/ ¢€
z2002/¢€T/¢
1002/81/¢
T002/€T/1
1002/02Z/¢
1002/91/¢
T002/81/¢
T002/LT/¢
T00Z/€T/¢
100Z/62/1
1002/61/1
0002/TT/¢
000z/L2/”
000Z/02/L
000T/62/¢
000Z/91/¢
0002/01/.
0002/60/"
000Z/70/"
000z/01/°
000zZ/¢€1/:
000Z/%0/
ooocrsie/



Project: LINDSAY LIGHT II
Analysis Procedure: Actinides (Uranium) by Extraction Chromatography
Date Reported: 10/05/2004
SAMPLES
g;tif:# } Client Sample ID 1 Type L Matrix
\ \
| A4.02897P - 11C#1 i SAM ‘ SOIL
| A4.02898Q  11C#2 ‘ SAM | SOIL
| A4.02899R | 11D | saM | soIL
| A4.02900Q 9D/9C NE SAM | SOIL
A4.02901R ‘ 9D/9C SE SAM  SOIL
A4.02902T | 9D/9CNW SAM SOIL
A4.02903U 9D/9C SW t SAM SOIL
A4.02904V ’ 10D#2 ‘ SAM SOIL
- A4.02905W | C-218(73) SAM SOIL
i A4.02906X C-201(31)#1 ‘ SAM SOIL
©A4.02907Y ¢ C-201(31)#2 SAM SOIL
- A4.02908Z | 12CHI SAM | SOIL
| A4.02909A | 12C#2 SAM | SOIL
} A4.02910T 12C#3 SAM  * SOIL
A4.02911U | C-2-3 CAISSON ‘ SAM . SOIL
A4.02912V ‘ 13D EAST SAM SOIL
A4.02913W 13D WEST . SAM SOIL
EXCEPTIONS
1. Packaging and Shipping - No problems were observed.
2. Documentation - No problems were observed.
3. Sample Preparation - No problems were encountered.
4, Analysis - No problems were encountered.
5. Holding Times - All holding times were met.
QUALITY CONTROL
1. QC samples - All QC analysis results met NAREL acceptance criteria.
2. Yields - All chemical yields were within acceptance limits.
3.

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #0400032

‘ Date
‘ Collected

04/04/2003

04/04/2003
04/04/2003
. 04/11/2003
04/11/2003
04/11/2003
04/11/2003
04/11/2003
06/20/2003
07/08/2003
07/08/2003
08/27/2003
i 08/27/2003
, 08/27/2003
¢ 11/11/2003
11/11/2003
11/11/2003

o _
06/10/2004

06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004

Date

06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004
06/10/2004
i 06/10/2004

06/10/2004

Instruments - Response and background checks for all instruments used in these analyses met NAREL
acceptance criteria.



CERTIFICATION

I certify that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and

Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the
following signatures.

} : 9
VWQM (A alleny /0 /7 /o >/
Mary F. Wisd / Dhte
Quality Assurance Coordinator

Ol [Jugen — y/ 745

John Gryggs, Ph.D. a4 Date
Chyef, Monitoring and Analytical Services Branch




GENERAL INFORMATION

SAMPLE TYPES
BLD Blind sample
FBK Field blank
SAM Normal sample
ANALYSIS QC TYPES
ANA Normal analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank
QUALITY INDICATORS
RPD Relative Percent Difference
%R Percent Recovery
Z Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations below zero or more than 3
standard deviations above a predetermined upper control limit. For some analyses NAREL has set the upper control
limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using "Z scores." A Z score is the number of standard
deviations by which the QC result differs from its ideal value. The score is considered acceptable if its absolute value
is not greater than 3.

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target value
by the combined standard uncertainty of the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
combined standard uncertainty of the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from each measured value and the net concentrations are then converted to total
activities before the Z score is computed.

Each standard uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement error other than counting error. This additional term is not used in the evaluation of reagent blanks.

NAREL reports the "relative percent difference," or RPD, between duplicate results and the "percent recovery," or %R,
for spiked analyses, but does not use these values for evaluation.



Analysis Procedure:

Title:

’ A4.02897P

A4.02897P
| A4.02897P
' A4.02898Q
- A4.02899R
| A4.02899R
| A4.02900Q
| A4.02901R
| A4.02902T
. A4.02903U
A4.02904V
A4.02905W
A4.02906X
A4.02907Y
A4.02908Z
| A4.02909A
| A4.02910T
A4.02911U
A4.02912V
A4.02913W

y
JNARELSmnme#

RBK-00477412M *

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

ANALYSIS SUMMARY

NAREL U-EICHROM
Actinides (Uranium) by Extraction Chromatography

Q
*Type

' MS
. MSD
|

!]DIJP

RBK

N/A

- N/A

i N/A

I N/A

" N/A

N/A

| N/A

N/A
N/A
N/A

i N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

c .
| Preparation Procedure

|
. Date

J Completed

© 09/21/2004
| 09/21/2004
£ 09/21/2004
- 09/21/2004
09/21/2004
| 09/21/2004
09/22/2004
09/22/2004
| 09/22/2004
09/22/2004
09/22/2004
09/22/2004
' 09/22/2004
09/28/2004
' 09/28/2004
| 10/01/2004
10/01/2004
| 09/28/2004

09/28/2004
09/28/2004
| 09/21/2004

0008932Y
0008932Y
0008932Y
+ 0008932Y
0008932Y
0008932Y
0008960C
0008960C
0008960C
| 0008960C
0008960C
0008960C
0008960C
0008970E
0008970E
i 0008970E
0008970E
0008970E
0008970E
0008970E
0008932Y

e o

Batch #

- Batch #

0003364F
~ 0003364F
| 0003364F
f 0003364F

0003364F
0003364F
| 0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
0003364F
| 0003364F
0003364F
0003364F

x Samples marked with an asterisk are not in this sample delivery group but were analy;d;ith it for QC purposiers.'



U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02897P QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008932Y
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.579e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 95.92 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: ANA
COUNTING INFORMATION
] Date and time | Duration (min) Detector ID Operator
‘ 09/20/2004 18:03 ! 1000.0 ASO08 DPG
ANALYTICAL RESULTS
o U U o

Analyte Activity + + 20 Uncertainty | MDC Unit Date ‘
U234 Ces6e0l  17e01 | 2502 PCIGDRY * 09/20/2004
| U235 ! 2.10e-01 9.8¢-02 3.0e-02 PCI/GDRY | 09/20/2004
i U238 ‘

7.16e-01

5.7¢-02

PCI/GDRY . 09/20/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02897P QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008932Y
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.654e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 9592 % Analyst: PMT
Ash/dry weight: 90.00 % : QC type: MS
COUNTING INFORMATION
e e
\ Date and time Duration (min) ‘ Detector ID \ Operator :
—- —_— — — e — Y — - — —— - F— — = _ o —= -y = = == = — ﬁ
| 09/20/2004 18:03 | 1000.0 “ AS09 | DPG
ANALYTICAL RESULTS
- T o
_ Amlye | Aetvity | *2oUncetainy  — MDC | Unit . Dae
! U234 | 7.40e+00 } 1.1e+00 | 1.0e-01 ’ PCIUGDRY | 09/20/2004 '
| U235 4.42¢-01 ‘ 1.6e-01 | 3.8e-02 - PCUGDRY | 09/20/2004 1

U238 | 8.23¢+00 12400 | 5.5e02 | PCUGDRY | 09/20/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02897P QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008932Y
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.509e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 9592 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: MSD
COUNTING INFORMATION
T T O
} Date and time Duration (min) | Detector ID ! Operator
09/20/2004 18:04 J 1000.0 L AS10 DPG j
ANALYTICAL RESULTS
; Analyte [ Activity | + 20 Uncertainty MDC # Unit { Date 1‘
J U234 ‘ 8.57e+00 ‘ 1.2e+00 T 4.6e-02 PCI/GDRY | 09/20/2004 |
: U235 i 6.95e-01 2.0e-01 “ 6.5e-02 PCUGDRY | 09/20/2004 (
¥9238 i PCI/GDRYJ 09/20/2004 |

8.28e+00 1.2e+00 J; 4.6e-02



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02898Q QC batch #: 0003364F

Matrix: SOIL Prep batch #: 0008932Y

Sample type: SAM Prep procedure: N/A

Amount analyzed: 2.519¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 87.03 % Analyst: PMT

Ash/dry weight: 84.40 % QC type: ANA

-

l

COUNTING INFORMATION

Date and time F Duration (min) Detector ID Operator
09/20/2004 18:04 | 1000.0 } AS12 ‘ DPG
ANALYTICAL RESULTS

B o A U
Analyte Activity ' = 20 Uncertainty MDC Unit Date
U234 : 1.59e+00 J 3.0e-01 ‘ 2.4e-02 PCI/GDRY f 09/20/2004
U235 | 7.40e-02 J 6.0e-02 “ 5.0e-02 “ PCI/GDRY | 09/20/2004
U238 1.60e+00 ] 3.0e-01 ‘ 4.2¢-02 PCI/GDRYJ 09/20/2004

B




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02899R QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.595e-01 GASH Analysis procedure:
Dry/wet weight: 95.22 % Analyst:
Ash/dry weight: 89.60 % QC type:
COUNTING INFORMATION
| Date and time | Duration (min) “ Detector ID
1 :
_0or00041803 - we00 | AS3IS
ANALYTICAL RESULTS
[ — — — ﬁ’ - — T S "’* -
Analyte Activity ‘\ + 20 Uncertainty MDC
U234 | 106et00 | 23e01 | saen
U235 ' 1.70e-01 ‘ 8.8¢-02 ’ 3.0e-02
U238 ‘ 1.15e+00 ] 2.4e-01 5.1e-02

0003364F

0008932Y

N/A

NAREL U-EICHROM
PMT

ANA
| Operator ‘
B DPG !
T —— ‘
i Unit Date |

T ' I
- PCUGDRY | 09/20/2004 ‘

| PCUGDRY | 09/20/2004 |

j PCI/GDRY ‘ 09/20/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02899R QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008932Y
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.564e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 95.22 % Analyst: PMT
Ash/dry weight: 89.60 % QC type: DUP
COUNTING INFORMATION
Date and time ( Duration (min) I Detector ID Operator
| 09/20/2004 18: 03 1000.0 AS36 DPG
ANALYTICAL RESULTS
| - 7 -0 T T - T/ )
! Analyte Activity (i 2c Uncertainty 1 MDC ‘ Unlt ‘\ Date !
: : - : e : T - - i !
S v 1.09e+00 | 23e-01 ! 23e-02 | PCUGDRY [ 09/20/2004 |
\ U235 ! 2.09e-01 9.6e-02 6.2e-02 PCI/GDRY | 09/20/2004
| U238 1. 03e+00 2.2e-01 L 2.3e-02 PCI/GDRY 09/20/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02900Q QC batch #: 0003364F

Matrix: SOIL Prep batch #: 0008960C

Sample type: SAM Prep procedure: N/A

Amount analyzed: 2.502¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 91.54 % Analyst: PMT

Ash/dry weight: 89.20 % QC type: ANA

COUNTING INFORMATION

- . - - = - L

| B Date and timei ‘\ Duration (min) [ Detector ID 1 Operator ‘

_ommwsires | wwo | oasw | DG
ANALYTICAL RESULTS

N - . e - e . . - e

Analyte oo Activity | 20 U“f?“ain?,j ~ MDC J ~ Unit L Date 7:

! U234 * 9.56e-01 | 2.2e-01 7.9e-02 PCUGDRY | 09/21/2004

62002 | 57e02 6.0e-02
23 | L0Bet00 | 23e01 | 6.5e02

’ ‘
| PCUGDRY | 09/21/2004 |
| PCUGDRY | 09/21/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

Sample #:

Matrix:

Sample type:
Amount analyzed:
Dry/wet weight:
Ash/dry weight:

Date and t1me

09/21/2004 17: 08
L

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
A4.02901R QC batch #:
SOIL Prep batch #:
SAM Prep procedure:
2.576e-01 GASH Analysis procedure:
90.47 % Analyst:
86.80 % QC type:
COUNTING INFORMATION

| Duratlon (mm) Detector ID

- [

! 1000.0 | AS02
. - e
ANALYTICAL RESULTS
Act1v1ty } * 20 Uncertamty | MDC
9.62e-01 | 2.1e01 J 6.0e-02
3.56e-02 4.5e-02 ‘ 5.1e-02
1.17¢+00

L

24e 01

e 60602

0003364F

0008960C

N/A

NAREL U-EICHROM
PMT

ANA

Operator

o . O
| Unit | Date ‘

- — . ‘
T} PCUGDRY |~ 0912112004 ‘

i PCI/GDRY | 09/21/2004
LPCI/GDRY 09/21/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02902T QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008960C
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.526e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 93.55% Analyst: PMT
Ash/dry weight: 84.80 % QC type: ANA
COUNTING INFORMATION
I -
Date and time 4 Duration (min) Detector ID L Operator i
Rt g . T, ) T e
: ; | |
| 0o21200417:08 10000 | AS3_ | DG

ANALYTICAL RESULTS

- - T T T T T T T T T T T T e T T T T T T
| Analyte ‘ Activity th 20 Uncertainty?% MDC J Unit L Date ‘
e e =i R
i U234 | 6.54e-01 ‘ 1.7¢-01 ‘ 5.7e-02 ‘ PCI/GDRY | 09/21/2004 |
C U235 | 5.36e-02 5502 | 62e02  PCUGDRY - 0921/2004 |
| U238 ] 8.27¢-01 ‘ 2.0e-01 ‘ 4.4e-02 \ PCI/GDRY LO9/21/2004 ‘



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02903U QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.506e-01 GASH Analysis procedure:
Dry/wet weight: 88.83 % Analyst:
Ash/dry weight: 86.00 % QC type:
COUNTING INFORMATION
| Date and time Duration (min) | Detector ID
| 09/21/2004 17:08 1000.0 ‘ AS04
ANALYTICAL RESULTS
Analyte Activity + 20 Uncertainty | MDC
S - - S PR B —
U234 1.08e+00 2.3e-01 6.8¢-02
U235 8.34e-02 6.6e-02 7.2e-02
U238 2.3e-01

1.09e+00

6.0e-02

0003364F
0008960C

N/A

NAREL U-EICHROM

PMT
ANA

Operator

DPG

Unit

S

| PCUGDRY

i PCI/GDRY |

PCI/GDRY

i
l

09/21/2004
09/21/2004
09/21/2004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02904V QC batch #:

Matrix: SOIL Prep batch #:

Sample type: SAM Prep procedure:

Amount analyzed: 2.631e-01 GASH Analysis procedure:

Dry/wet weight: 9481 % Analyst:

Ash/dry weight: 92.00 % QC type:
COUNTING INFORMATION

|
L

Date and time

Detector ID

1000.0 | AS06

ANALYTICAL RESULTS
I . . .
Analyte 1 Activity | % 20 Uncertainty MDC
U234 | 6.90¢-01 1.8-01 2.8¢-02
U235 4.04¢-02 | 5.7e-02 8.2¢-02
U238 }

6.41e-01

1.7¢-01 4.8e-02

Unit

| PCUGDRY | 092172004 |
 PCUGDRY | 092112004
| PCUGDRY | 09/21/2004

0003364F

0008960C

N/A

NAREL U-EICHROM
PMT

ANA

Operator |

———
Date |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02905W QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.546e-01 GASH Analysis procedure:
Dry/wet weight: 97.07 % Analyst:
Ash/dry weight: 90.00 % QC type:
COUNTING INFORMATION
| T o T o
‘ Date and time Duration (min) ‘
! 09/21/2004 17:08 1000.0 AS07
ANALYTICAL RESULTS
R T ——
Analyte | Activity | + 20 Uncertainty | MDC
“ U234 1 7.43¢-01 T 20e-01  1.1e0l
U235 | 2.00e-02 | 5.1e-02 ‘ 8.9e-02
| 2.1e-01

8.23e-01

I

—

0003364F
0008960C

N/A

NAREL U-EICHROM

PMT
ANA

Detector ID ’

Unit ‘ Date

'

1 bcvaorY | 097212004 |

~ PCUGDRY | 09/21/2004
| 93e02 | PCUGDRY | 092172004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02906X QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008960C
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.509e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 89.37 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION

N | ]

. Date and time | Duration (min) Detector ID | Operator |
09/21/2004 17:08 1000 O ASO08 ‘ DPG
ANALYTICAL RESULTS
Analyte  Activiy '+ 26 Uncertainty - MDC " Unit | Date

) 0 i 7 o ) P T T T B
? U234 | 1.18e+00 ‘ 2.3e-01 : 3.4e-02 | PCUGDRY | 09/21/2004
| U235 ‘ 7.02¢-02 | 5.0e-02 ‘ 2.4e-02 PCI/GDRY | 09/21/2004

PCI/GDRY ‘ 09/21/2004

R ]

| |
o Ums L M7e0 ] 2200 7 4502 | PCIG



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02907Y QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515¢-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 89.72 % Analyst: PMT
Ash/dry weight: 88.00 % QC type: ANA
COUNTING INFORMATION
‘ Date and time L Duration (min) | Detector 1D ‘L Operator |
1 09/27/2004 17:25 ‘ 1000.0 i ASI19 ‘ DPG ‘
ANALYTICAL RESULTS

T v
‘ Analyte . Activity L 20 Uncertainty | MDC L Unit J Date {
| U234 | 8.99¢-01 ‘ 2.2¢-01 , 7.7¢-02 PCI/GDRY | 09/27/2004 .
1 U235 ‘ 2.21e-01 ‘ 1.2¢-01 ! 9.8¢-02 } PCI/GDRY | 09/27/2004 |
\ U238 : 1.07e+00 \ 2.5¢-01 ! 8.6¢-02 . PCUGDRY | 09/27/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02908Z QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.526e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 82.13% Analyst: PMT
Ash/dry weight: 85.60 % QC type: ANA
COUNTING INFORMATION

T T ' . . : T 77 T \

Date and tlme Duration (min) l Detector ID | Operator |
. b S tsiutol oA BNttt S o
“L 09/27/2()04 17: 25 “ 1000.0 | AS20 “ DPG ‘

ANALYTICAL RESULTS
nalyte T Act1v1ty ‘ + 20 Uncertainty T MDC T Unit [ Date |

. ) - ] - e e I S 1
L U234 | 129%e+00 | 28e-01 | 29e02 | PCUGDRY | 09/27/2004 |
! U235 “ 1.60e-01 ! 9.5e-02 | 7.8e-02 ‘ PCUGDRY | 09/27/2004
! U238 | 1.16e+00 | 2.6e-01 | 2.9e-02

i PCU/GDRY | 09/27/2004 “



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

- 4

Sample #: A4.02909A QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.611e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 84.52 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION
- o T
} Date and time Duration (min) Detector ID ‘k Operator #
| e o e e ] e e e
095020041603 ) toeoo | oAsa DPS |
ANALYTICAL RESULTS
Analyte \ Activity \ + 20 Uncertainty | MDC | Unit ‘ Date

P e B R B e B B :

U234 ' 1.73e+00 ' 3.1e-01 | 6.0e-02 - PCI/GDRY . 09/30/2004 ‘
S U23s | 1.71¢-01 | 8402 | 27e02 | PCUGDRY | 09/302004
| U238 ‘ 1.91e+00 3.4e-01 | 6.3-02 ' PCUGDRY | 09/30/2004 |

I



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

SAMPLE ANALYSIS REPORT

U ANALYSES
SDG #0400032

Sample #: A4.02910T QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.518e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 92.44 % Analyst: PMT
Ash/dry weight: 82.00 % QC type: ANA
COUNTING INFORMATION
Date and time | Duration (min) Detector ID Operator
. . _ R S I R [ I -
: 09/30/2004 16:03 1000.0 L AS22 T DPS
ANALYTICAL RESULTS
L I U T { '
; Analyte j Activity | + 20 Uncertainty MDC Unit ‘ Date ‘
| U234 2.36e+00 4.2¢-01 7.2e-02 ' PCUGDRY | 09/30/2004
! U235 1.83e-01 1.0e-01 9.1e-02 PCI/GDRY | 09/30/2004
| U238 ‘ 2.47e+00

6.7e-02

4.3e-01

09/30/2004

PCI/GDRY




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02911U QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.574e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 88.62 % Analyst: PMT
Ash/dry weight: 90.40 % QC type: ANA
COUNTING INFORMATION
. - T T T T T
L Date and time | Duration (min) ‘ Detector ID \ Operator ‘
09/27/2004 17:25 1000.0 l AS24 ’ DPG ‘
ANALYTICAL RESULTS
 Amye  Acivity | 42oUnceraimy  MDC | Ust  Dae |
— l‘;, —_—— Do - [ — - [ - l e — = J
: U234 9.37e-01 ‘ 2.1e-01 ‘ 5.1e-02 . PCI/GDRY ‘ 09/27/2004 3
\ U235 2.0le-01 9.8e-02 6.1e-02 PCI/GDRY ‘ 09/27/2004 -
i U238 | 1.01e+00 1 2.2e-01 2.5e-02

PCI/GDRY ! 09/27/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02912V QC batch #:
Matrix: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.572e-01 GASH Analysis procedure:
Dry/wet weight: 87.86 % Analyst:
Ash/dry weight: 89.20 % QC type:
COUNTING INFORMATION
| — . : I .
‘ Date and time Duration (min) i Detector ID
i - o B - I Il
T 09/27/2004 17:25 ‘) 1000.0 J AS26

ANALYTICAL RESULTS

[

Activity [ + 2¢ Uncertainty

9.98¢-01 2.1¢-01 2.2-02
2.56¢-01 1001 | 2.6e02
8.99¢-01 \ 2.2¢-02

1.9e-01

MDC

0003364F

0008970E

N/A

NAREL U-EICHROM
PMT

ANA

Operator ]

| Unit Date

09/27/2004 |
09/27/2004

PCI/GDRY
| PCIGDRY




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02913W QC batch #: 0003364F
Matrix: SOIL Prep batch #: 0008970E
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515e-01 GASH Analysis procedure: NAREL U-EICHROM
Dry/wet weight: 84.33 % Analyst: PMT
Ash/dry weight: §9.20 % QC type: ANA
COUNTING INFORMATION
[ - V’ - T - T T |\ T -
‘ Date and time J Duration (min) ( Detector ID | Operator
09/27/2004 17:25 | 1000.0 AS28 | DPG
|
ANALYTICAL RESULTS
N ’ | L R A o
L Analyte Activity + 20 Uncertainty ! MDC ‘ Unit 1 Date
J U234 J 1.44e+00 2.4¢-01 1.6e-02 ‘ PCI/GDRY ‘ 09/27/2004 !
‘ U235 ’ 2.23e-01 8.3e-02 3.4¢-02 ' PCUGDRY | 09/27/2004 ‘
| U238 1.53e+00 | 2.6e-01 PCI/GDRY | 09/27/2004

2.8e-02




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

QC Sample #: RBK-00477412M QC batch #: 0003364F

Prep batch #: 0008932Y

Prep procedure: N/A

Analysis procedure: NAREL U-EICHROM

Analyst: PMT

QC type: RBK

COUNTING INFORMATION
| Date and time ‘ Duration (min) ‘ Detector ID ! Operator
S N L _ S
| 09/20/2004 18:03 ‘ 1000.0 1‘ AS37 DPG
ANALYTICAL RESULTS

T . T T T T
L Analyte ‘ Act1v1ty ‘ 20 Uncertamty ‘ MDC L Unit L Date |
j U234 | 6.92¢-02 ‘ 2.8e-02 ‘ 1.8e-02 PCI 09/20/2004 |
! U235 ‘ 2.12e-02 { 1.8e-02 : 1.8e-02 ‘ PCI i 09/20/2004

\ ‘ ‘
cows | amem | 22000 | 13 POL | 09200004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #0400032
QC BATCH SUMMARY
QC batch #: 0003364F
Preparation procedure: ~ N/A
Analysis procedure: NAREL U-EICHROM
| NAREL Sample # | 9C | vield (% + 26 Uncertainty (%) Anal :
ple ' Type ield (%) o Uncertainty (%) J nalyst ;
[, | U A L

A4.02897P 69.89 % 521 % PMT

A4.02897P MS | 81.64% 6.69 % PMT

A4.02897P MSD | 85.16 % 6.48 % PMT

A4.02898Q 75.51 % ' 5.67 % PMT

A4.02899R L 72.67 % . 5.62% PMT

A4.02899R " DUP | 8027 % 6.06 % PMT

A4.02900Q ‘ 78.47 % 5.81 % PMT
| A4.02901R 84.23 % 6.35 % PMT
© A4.02902T 81.85 % 6.26 % PMT
- A4.02903U 87.59 % 6.57 % PMT

A4.02904V | 78.58 % £ 6.09% | PMT |
 A4.02905W 72.41 % 5.74% | PMT
- A4.02906X 89.43 % 6.26 % - PMT

A4.02907Y ‘ 70.81 % | 5.67 % PMT |
i A4.02908Z 69.52 % 5.58 % ‘ PMT
' A4.02909A ; 82.64 % 6.24 % PMT 1
. A4.02910T 69.30 % 5.55% PMT ‘
| A4.02911U 85.01 % ' 6.52% PMT
| A4.02912V | 7497 % 5.50% CPMT |

A4.02913W 9471 % 6.48 % PMT |
RBK-00477412M *  RBK | 73.49 % | 5.69 % PMT \

* éampleé marked with an asterisk are not in this sample deﬂvery grbruip but weggéiyzed with it for QC purposes.



National Air and Radiation Environmental Laboratory

REAGENT BLANKS (PCI)

QC Batch Report

QC Batch #: 0003364F Analytical Procedure:
‘Sample ID [Nuclide | Activity % 20 | Prep Date
) i
JOO477412M U234 6.92e-02 £ 2.8e-02]2004-09-07
00477412M U235 2.12e-02 * 1.8e-0212004-09-07
00477412M U238 4.75e-02 % 2.2e—02£2004—09—07

NAREL U-EICHROM

LABORATORY DUPLICATES (PCI/GASH)

- _
JSample ID )Nuclide J Original * 20 [Duplicate * 20 RPD Z
T - :
lA4.02899R U234 l 1.18e+00 * 2.6e-01| 1.22e+00 % 2.5e-01 3.11 0.20 OK
‘A4.02899R U235 1.90e-01 + 9.8e-02! 2.33e-01 % 1.1e-01 20.45 0.59 OK
‘A4.02899R ;U238 ‘ 1.28e+00 £ 2.7e-01, 1.15e+00 * 2.4e-01 10.68] -0.69 OK
MATRIX SPIKES (PCI/GASH)
_ ‘ - :
iSample ID Nuclide }Amt Added * 20 Native % 20 Measured % 20 ‘ %R Z
" o ' | |
A4.02897P U234 7.74e+00 * 2.2% 7.41e-01 £ 1.9e-01| 8.22e+00 #* l.2e+00‘ 96.68! -0.39 OK |
{A4.02897P U235 3.70e-01 = 2.1% 2.33e-01 £ 1.1e-01| 4.91e-01 + 1.8e-01 69.80! -1.04 OK !
A4.02897P U238 8.03e+00 * 2.1% ! 7.96e-01 * 2.0e-01| 9.14e+00 # l.3e+00‘ 103.901 0.44 OK !
MATRIX SPIKE DUPLICATES (PCI/GASH)
O \ - - -
I Sample ID ‘Nucllde Amt Added * 20 Measured * 20 RPD Z %R Z
A4.02897P U234 8.19e+00 * 2.2% 9.53e+00 = 1.3e+00 10.44 0.89 OK 107.33 0.84 CK
2A4.02897P U235 3.91e-01 £ 2.1% 7.73e-01 = 2.2e-01 65.64 1.80 OK 138.00 1.19 oK !
A4.02897P U238 8.50e+00 + 2.1% 9.20e+00 * 1.3e+00 4.94 0.42 OK 98.89) -0.14 oK
/0
Analyst: _AAJ%MQ£&JQLEZ;$iSt>;AﬁA /Y/UY
Thaxton, Paula M.

' C _

QA Officer: \ﬁ-, /O/J ,/01




Reagent Blanks

Analyte: U234

Procedure: NAREL U-EICHROM

Analyst: Thaxton, Paula M.

0.050

0.030

0.000

T

/

0.150

0.100

0.050

0.000

-0.050

-0.100

-0.150

¥002/L0/6
¥00Z/L1/8
¥002/21/8
¥002/02/L
y00Z/21/L
¥002/L2/S
¥002/9C/%
voo0z/2z/¢
$002/11/¢
¥00Z/8T/2
voo0z/21/2
£€002/€0/2
£002/L0/1
€00z/1C/C
£002/60/¢C
£002/52/¢
€00T/€T/€
£€002/%0/¢€
£00C/ST/¢€
£€002/2¢/t
€00T/91/¢
€002/¢€2/¢
€002/50/¢
£€002/0Z/¢
£00CZ/€T/¢
€002/50/¢
£002/80/%
£002/02/¢
€002/82/¢
£€002/LZ/¢
€002/81/¢
£€002/82/1
coozrseT/
200Z/TZ/¢(
Z00Z/TT/¢(
T00T/L0/¢(
00T/ LT/t
2¢00Z/8T/1
z00zT/9T /1
700Z/€0/:
zo0z/0z/

c002/60/

cooec/ee/

z00Z/10/

zooz/Le/



Reagent Blanks
Analyte: U235

Procedure: NAREL U-EICHROM

Analyst: Thaxton, Paula M.
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Reagent Blanks
Analyte: U238

Procedure: NAREL U-EICHROM

Analyst: Thaxton, Paula M.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #0400032

Project: LINDSAY LIGHT II

Analysis Procedure: Actinides (Thorium) by Extraction Chromatography

Date Reported: 09/29/2004

SAMPLES
NAREL ( Client Sample ID | Type | Matrix Date TDate‘ \}
; Sample # B . ‘r o Cﬂfgted 3§?eived i
' A4.02807P | 11cH! ' SAM | SOIL 04/04/2003 | 06/10/2004
A4.02898Q 11C#2 SAM | SOIL ' 04/04/2003 | 06/10/2004

. A4.02899R 11D SAM  SOIL : 04/04/2003 | 06/10/2004 |

1 A4.02900Q 9D/9C NE SAM . SOIL 04/11/2003 | 06/10/2004

‘ A4.02901R 9D/9C SE SAM SOIL 04/11/2003 | 06/10/2004

| A4.02902T \‘ 9D/9C NW SAM SOIL ¢ 04/11/2003 | 06/10/2004

i‘ A4.02903U 9D/9C SW SAM SOIL 04/11/2003  06/10/2004

. A4.02904V 10D#2 © SAM SOIL 04/11/2003 | 06/10/2004 |

‘j A4.02905W C-218 (73) SAM SOIL 06/20/2003 | 06/10/2004 -

| A4.02906X C-201(31)#1 SAM SOIL 07/08/2003 | 06/10/2004

| A4.02907Y L C201(31)#2 SAM  SOIL ¢ 07/08/2003 | 06/10/2004 |

A4.02908Z 12CH#] SAM | SOIL 08/27/2003 | 06/10/2004 -

i A4.02909A | 12CH#2 SAM SOIL 08/27/2003 ; 06/10/2004 -

{ A4.02910T 12C#3 | SAM SOIL 08/27/2003 | 06/10/2004

| A4.02911U C-2-3 CAISSON ; SAM SOIL 11/1172003 | 06/10/2004

! A4.02912V 13D EAST SAM SOIL 11/11/2003 | 06/10/2004

i A4.02913W 13D WEST SAM SOIL 11/11/2003 | 06/10/2004 ;

EXCEPTIONS

1. Packaging and Shipping - No problems were observed.

2. Documentation - No problems were observed.

3. Sample Preparation - No problems were encountered.

4. Analysis - NAREL samples A4.02905 and A4.02906 were recounted due to a mechanical problem with the
detectors which caused poor resolution of the spectra. The results of the recounts are reported in this data
package.

5. Holding Times - All holding times were met.

QUALITY CONTROL
1. QC samples - All QC analysis results met NAREL acceptance criteria.
Yields - All chemical yields were within acceptance limits.
3. Instruments - Response and background checks for all instruments used in these analyses met NAREL

acceptance criteria.



CERTIFICATION

[ certify that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as
noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and

Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees, as verified by the
following signatures.

Quality Assurarce Coordinator

J0/ 75

Jo riggs, Ph.D. 44 Date
, Monitoring and Analytical Services Branch




GENERAL INFORMATION

SAMPLE TYPES
BLD Blind sample
FBK Field blank
SAM Normal sample
ANALYSIS QC TYPES
ANA Normal analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank
QUALITY INDICATORS
RPD Relative Percent Difference
%R Percent Recovery
z Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations below zero or more than 3
standard deviations above a predetermined upper control limit. For some analyses NAREL has set the upper control
limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using "Z scores.” A Z score is the number of standard
deviations by which the QC result differs from its ideal value. The score is considered acceptable if its absolute value
is not greater than 3.

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target value
by the combined standard uncertainty of the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
combined standard uncertainty of the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from each measured value and the net concentrations are then converted to total
activities before the Z score is computed.

Each standard uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement error other than counting error. This additional term is not used in the evaluation of reagent blanks.

NAREL reports the "relative percent difference,” or RPD, between duplicate results and the "percentrecovery,” or %R,
for spiked analyses, but does not use these values for evaluation.



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

ANALYSIS SUMMARY

Analysis Procedure: NAREL TH-EICHROM

Title: Actinides (Thorium) by Extraction Chromatography

t ‘ ‘ i

! NAREL Sample # i %,(; Jﬁ Preparation Procedure { I()I:)]:flplete d ‘L g;etgh 4 igactch 4

- A4.02897P | | N/A | 09/15/2004 | 0008931X | 0003363E
| A4.02897P | MS | N/A | 09/15/2004 . 0008931X | 0003363E
- A4.02897P | MSD | N/A | 09/15/2004  0008931X | 0003363E
| A4.02898Q | - N/A - 09/15/2004 | 0008931X | 0003363E
| A4.02899R | | N/A - 09/15/2004 | 0008931X | 0003363E
| A4.02899R DUP | N/A | 09/15/2004 | 0008931X | 0003363E
| A4.02900Q | | N/A | 09/22/2004 | 0008959K | 0003363E
| A4.02901R f | N/A | 09/22/2004 | 0008959K | 0003363E
' A4.02902T i | N/A 1 09/22/2004 | 0008959K | 0003363E
| A4.02903U | N/A | 09/22/2004 | 0008959K | 0003363E
| A4.02904V | | N/A | 09/22/2004 i 0008959K 0003363
| A4.02905W | | N/A | 09/24/2004 ' 0008959K . 0003363E
| A4.02906X }  N/A | 09/24/2004 | 0008959K | 0003363
| A4.02907Y | | N/A | 09/25/2004 | 0008969M | 0003363E
| A4.02908Z | | N/A | 09/25/2004 | 0008969M | 0003363E
| A4.02909A J | N/A | 09/27/2004 | 0008969M | 0003363E
© A4.02910T | | N/A | 09/27/2004 | 0008969M [ 0003363E
| A4.02911U ' | N/A - 09/27/2004 | 0008969M | 0003363E
| A4.02912V \ /A \ 09/27/2004 | 0008969M | 0003363E
| A4.02913W ( | N/A | 09/27/2004 | 0008969M | 0003363E
| RBK-00477410K * | RBK | N/A | 09/16/2004 | 0008931X ‘L0003363E

*7§éniglésﬁzirka with an asterisk are not irﬁf)iggamae &aiv% gﬁhﬁ%uﬁveg :cln‘aiyz’eid thE it for QC | f)uf;;bses.



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02897P QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.579¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 9592 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: ANA
COUNTING INFORMATION
——— e — e e
1 Date and time | Duration (min) J Detector ID | Operator
\ 09/14/2004 17:38 i 1000.0 L AS33 T DPG ;‘
ANALYTICAL RESULTS
T e R A
! 7A11alyte u Activity J + 20 Uncertainty MDC | Unit ‘ Date
| Th227 \ 3.55e-03 \ 4.8e-02 | 9.9¢-02 | PCI/GDRY | 09/14/2004 |
‘ Th228 ‘ 4.21e-01 ! 1.1e-01 ‘ 6.9e-02 ‘ PCI/GDRY ] 09/14/2004
! Th230 \ 5.64¢-01 ‘ 1.3e-01 1.8e-02 PCI/GDRY | 09/14/2004
J Th232 | 2.86e-01 | 9.0e-02 3.6e-02 | PCUGDRY | 09/14/2004 |

S —



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02897Pp QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.654e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 95.92 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: MS
COUNTING INFORMATION
e
i Date and time : Duration (min) L Detector 1D | Operator !
R, - - s
‘ c \
. 09/14/2004 17:38 1000.0 | AS34 | DPG !
ANALYTICAL RESULTS
I R - — e e
Analyte “‘7 Activity ‘\ + 26 Uncertainty # MDC Unit ! Date |
‘ _ -— B e —— —— — - — —_ - —_— e — |
Th227 ‘ 9.22¢-03 | 6.9¢-02 ‘ 1.4e-01 ] PCI/GDRY | 09/14/2004 |
| Th228 | 491e01 | l4e-0l |  98e02 | PCUGDRY | 09/14/2004
\ Th230 =‘ 1.92e+01 | 2.3e+00 ‘ 4.7e-02 ‘ PCI/GDRY ‘ 09/14/2004 |
l ~ Th232 L 3.39¢-01 i 1.1e-01 2.3e-02 | PCI/GDRY ' 09/14/2004 “



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02897P QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.509¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 95.92 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: MSD
COUNTING INFORMATION
A e T
. Dacandtime | __Dumtion(mn) | _ Detectorld _ _ Opemator |
| 09/14/2004 17:38 | 1000.0 | AS35 | DPG
ANALYTICAL RESULTS

e e
J Analyte | Activity | 20 Uncertainty | MDC | Unit i Date |

S e e e
‘ Th227 \‘ 5.34e-02 \[ 6.8e-02 \‘ 1.0e-01 . PCI/GDRY | 09/14/2004 |
| Th228 “ 4.62¢-01 | 1.2e-01 ] 6.5e-02 | PCUGDRY | 09/14/2004 |
; Th230 | 2.06e+01 } 2.4e+00 J 1.8e-02 | PCI/GDRY | 09/14/2004 ;
L 1}127327 B i 3.23e-01 | 96e-02 L 3.7e-02 1 PCI/GDRY \L 09/14/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

R

Sample #: A4.02898Q QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.519¢-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 87.03 % Analyst: PMT
Ash/dry weight: 84.40 % QC type: ANA
COUNTING INFORMATION
i Date and time Duratlon (mm) Detector ID T Operator
} 09/14/2004 17:38 / 1000.0 AS38 L DPG
ANALYTICAL RESULTS
Analyte ‘j‘ Act1v1ty \J + 20 Uncertainty / MDC } Unit f Date

i Th227 | 9.01e-02 | 8.5¢-02 ‘ 1.1e-01 i PCI/GDRY T 09/14/2004
‘ Th228 1.23e+00 / 2.4e-01 ‘ 9.3¢-02 | PCUGDRY | 09/14/2004

rh230 1.28e+00 2.4e-01 f 4.4¢-02 | PCUGDRY | 09/14/2004 |
‘L Th232 | 1. 12e+00 ‘ 2.2e- 01 3 7e 02 PCI/GDRY 09/14/2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02899R QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.595e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 9522 % Analyst: PMT
Ash/dry weight: 89.60 % QC type: ANA
COUNTING INFORMATION
Date and tlme f Duratlon (mm) } Detector ID | Operator
= — - . __ S N _ R _ . S [ _
09/14/2004 17:38 ‘ 1000.0 | AS39 l DPG
ANALYTICAL RESULTS
o e e e e o — —
Analyte T\ Act1v1ty + 20 Uncertamty ‘ MDC ‘ Umt # Date J
| Th227 T 4.90e-02 ‘ 8.3e-02 ‘ 1.4e-01 ‘ PCI/GDRY ! 09/14/2004 i
Th228 ( 9.10e-01 / 2.1e-01 } 1.0e-01 ( PCI/GDRY J 09/14/2004 |
Th230 8.20e-01 : 1.9¢-01 2.5e-02 PCI/GDRY

| ‘ 09/14/2004 ‘
Th232 | 57601 | 1501 | 5002 | PCUGDRY | 09/1412004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES -
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02899R QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008931X
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.564e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 9522 % Analyst: PMT
Ash/dry weight: 89.60 % QC type: DUP
COUNTING INFORMATION
- i e
Date and time Duration (min) Detector ID ‘ Operator J
| 09/14/2004 17:38 T 1000.0 ; AS40 | DPG
ANALYTICAL RESULTS
. T | T o
_ Analyte | Activity ’ + 20 Uncertainty MDC Unit Date ‘\
_oanye ATy = aaehs T L ( S
- Th227 | 3.22e-02 ‘ 5.6e-02 9.1e-02 © PCI/GDRY | 09/14/2004
J Th228 7.89¢-01 1.7¢-01 7.1e-02 PCI/GDRY ‘l 09/14/2004 "
Th230 7.62e-01 1.6e-01 4.1e-02 ( PCI/GDRY | .09/14/2004 |

| ﬁ@z L 5.9}501 ] 1.4e-01 7 ¥‘L,, 1.8e-02 1 PCI/GDRY 09/14/20%}




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02900Q QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.502e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 91.54 % Analyst: PMT
Ash/dry weight: 89.20 % QC type: ANA
COUNTING INFORMATION
e '7‘ T
: Date and time I Duration (min) | Detector ID Operator J
| 09/21/2004 16:50 ‘ 1000.0 AS34 T DPG :
ANALYTICAL RESULTS
)T — T I T T 0 T : - T - T T T T
1 Analyte i Activity {} + 20 Uncertainty F MDC | Unit Date
} Th227 ‘ 2.84¢-02 ‘ 5.1e-02 7.5¢-02 . PCI/GDRY | 09/20/2004
! Th228 ; 7.65e-01 f 1.7e-01 | 8.0e-02 f PCI/GDRY @ 09/20/2004 -
i Th230 8.09¢-01 1.7e-01 : 2.0e-02 1 PCI/GDRY | 09/20/2004 i
- }"h232 5&-91 ) ] 771‘.46-91 | 4.9¢-02 | PCI/GDRY , LW%O{2004 |




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02901R QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.576e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 90.47 % Analyst: PMT
Ash/dry weight: 86.80 % QC type: ANA
COUNTING INFORMATION
e
‘ Date and time ‘k Duration (min) L Detector ID | Operator
i 09/21/2004 16:50 1 1000.0 ! AS35 ‘ DPG i
ANALYTICAL RESULTS
——— _— = — - - T i-' .7 - T T T ‘ — 1* - — T 1 R ;‘7 R l\— _
| Analyte | Activity | +26 Uncertainty | MDC | Unit ! Date |
[ — _ J— — R p— _ N J— - —_— . — - - J— R e -
! Th227 ‘ 6.85¢-02 T 6.8e-02 | 9.1e-02 | PCI/GDRY | 09/20/2004 :
! Th228 | 1.05e+00 | 1.9¢-01 J 5.9e-02 | PCUGDRY | 09/20/2004 |
! Th230 ; 9.37e-01 ‘ 1.8e-01 | 3.8e-02 i PC/GDRY | 09/20/2004 ‘
| 7Th232 9.56e-01 1.8e-01 ‘ 2.9¢-02 ‘ PCIUGDRY | 09/20/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02902T QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.526e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 93.55% Analyst: PMT
Ash/dry weight: 84.80 % QC type: ANA
COUNTING INFORMATION
e
] Date and tlme } Duration (mjn) L Detector D L Operator
092112004 16:50 | 11000.0 | AS38 | DPG |
ANALYTICAL RESULTS

I - — /- T - e .
i Analyte % Act1v1ty Jri 20 Uncenamtﬂ MDC F Unit L Date J

- — U

””” |
9.8e-02 [ PCI/GDRY ‘ 09/20/2004 .

Th227 2.02¢-02 5.4¢-02
. Th228 | 78301 | 16e0l |  62e02 | PCUGDRY | 092072004 |
| Th230 . 9.61e-01 ’ 1.8¢-01 1.6-02 PCUGDRY | 09/20/2004
| T3 g0l 1601 | 43e02 | PCUGDRY | 09/20/2004 |

L




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02903U QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.506e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 88.83 % Analyst: PMT
Ash/dry weight: 86.00 % QC type: ANA
COUNTING INFORMATION
F T T ‘T 5
lﬁ Date and time . Duration (min) l Detector ID | Operator
| 09/21/2004 16:50 | 1000.0 <l> AS39 DPG |

l

ANALYTICAL RESULTS

Analyte Activity | +26 Uncertainty | MDC | Unit J Date
— - - o — s _ [ . L — - R S - - - —_— = 7<{
Th227 “ 7.68e-02 J 7.7e-02 ] 1.0e-01 } PCI/GDRY | 09/20/2004 ‘
“ Th228 ‘ 9.49e-01 i 1.9e-01 | 5.5¢-02 : PCI/GDRY ‘ 09/20/2004 “
‘ Th230 | 1.10e+00 \ 2.1e-01 ‘ 3.8e-02 ‘ PCI/GDRY ‘ 09/20/2004 |
Th& B 9.53e-01 ‘ 1.9¢-01 3.2e-02 i PCI/GDRY | 09/20/2004 i



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02904V QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.631e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 94.81 % Analyst: PMT
Ash/dry weight: 92.00 % QC type: ANA
COUNTING INFORMATION
Date and time | Duration (min) E Detector ID l Operator J
09/21/2004 16:50 L 1000.0 ‘ AS40 L DPG |
ANALYTICAL RESULTS

e el et I
! Analyte ‘ Activity | £ 26 Uncertainty | MDC ( Unit i Date |
e \'*A}V T
i Th227 | 4.86e-02 J 5.2e-02 ‘\‘ 5.4e-02 | PCI/GDRY | 09/20/2004 1
1 Th228 | 6.21e-01 | 1.4e-01 | 7.1e-02 “ PCI/GDRY i 09/20/2004 |
“ Th230 \ 6.23¢-01 1 1.4e-01 | 3.8e-02 | PCU/GDRY \ 09/20/2004 |
- 7T7}12327 / ~ 6.24e-01 (‘ 1.4e-01 f 3.4e-02 a PCI/GDRY | 09/20/2004 “



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02905W QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.546e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 97.07 % Analyst: PMT
Ash/dry weight: 90.00 % QC type: ANA
COUNTING INFORMATION
Date and time T Duration (min) T Detector ID ‘ Operator
St S e .
|
09/23/2004 1724 | 1000.0 | AS34 | DPG |
ANALYTICAL RESULTS

[ ) : o i T - N 0 T/ T -
| Analyte | Activity ( + 26 Uncertainty } MDC # Unit |  Date |
‘ Th227 ‘ 1.18¢-01 | 8.7¢-02 7.8e-02 . PC/GDRY | 09/20/2004 ‘
! Th228 } 6.35¢-01 J 1.5¢-01 r 7.7e-02 | PC/GDRY | 09/20/2004

Th230 : 5.56e-01 1.3e-01 ! 1.9¢-02 PCI/GDRY . 09/20/2004
‘ Th232 ‘ 4.01e-01 ‘ 1.1e-01 | 4.7¢-02 PCI/GDRLL 09/20/2004 ‘




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02906X QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008959K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.509e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 89.37 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION
A T T
| Date and time ' Duration (min) Detector ID { Operator J
L 09/23/2004 17:24 1000.0 ‘ AS35 ‘ DPG
ANALYTICAL RESULTS
— - T - T - - - - ‘77' — e - - T T T '7( - — '}
Analyte | Activity | + 20 Uncertainty | MDC \ Unit . Date |
Th227 J 3.32e-01 | 1.4e-01 j 9.9¢-02 \ PCI/GDRY \\‘ 09/20/2004
Th228 | 1.76e+00 ‘ 2.8¢-01 ‘ 6.0e-02 ' PCUGDRY | 09/20/2004 |
Th230 | 1.10e+00 ‘ 2.0e-01 | 3.8e-02 PCI/GDRY L 09/20/2004

1
; | _ ; - : | ‘
| T2 | LTt | 28e01 |  25e2 | PCUGDRY | 0572012004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02907Y QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008969M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 89.72% Analyst: PMT
Ash/dry weight: 88.00 % QC type: ANA
COUNTING INFORMATION
| Date and time “ Duration (min) [ Detector ID | Operator
e
~ 09/24/2004 16:54 ‘ 1000.0 | AS39 | DPG |
ANALYTICAL RESULTS
S S R
B 1§na]yte ‘ Activity . + 20 Uncertainty | MDC : Unit : Date
r‘ Th227 [ 4.82¢-02 : 6.2e-02 “ 9.1e-02 J PCI/GDRY | 09/24/2004 (
: Th228 \ 7.71e-01 J 1.6e-01 i 5.1e-02 i PCUGDRY | 09/24/2004
| Th230 | 8.62e-01 | 1.7e-01 3.5e-02 \ PCI/GDRY ’ 09/24/2004
. T2 | 6.72e01 ’ 1.5e-01 | 3.0e-02 | PCUGDRY | 09/24/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

SDG #0400032
SAMPLE ANALYSIS REPORT

Sample #: A4.02908Z QC batch #: 0003363E

Matrix: SOIL Prep batch #: 00089695M

Sample type: SAM Prep procedure: N/A

Amount analyzed: 2.526e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 82.13 % Analyst: PMT

Ash/dry weight: 85.60 % QC type: ANA

COUNTING INFORMATION
| Date and tlme \ Duration (min) J Detector ID J Operator ‘
S S SR I S et e
\
; 09/24/2004 16: 54 | ~ 1000. 0 J AS40 | DPG |
ANALYTICAL RESULTS

| Analyte ‘ Activity ‘ Uncertamty T MDC T Unit ’ Date

_ . T -— T _ R . _ S _ |
i Th227 : 7.97¢-02 i 6.4e-02 “J 5.4e-02 i PCI/GDRY ‘/ 09/24/2004 |

Th228 | 1.03e+00 | 2.0e-01 74 PCUGDRY | 09/24/2004 |

! Th230 “ 1.21e+00 ‘ 2.2e-01 4.0e-02 PCI/GDRY ‘ 09/24/2004 i
| 7Th2372 o 1.01¢+00 1.9¢-01 “ 3.6e-02 | PCIGDRY | 09/24/2004 ;

e R T AR N Wit




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02909A QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008969M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.611e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 84.52 % Analyst: PMT
Ash/dry weight: 87.60 % QC type: ANA
COUNTING INFORMATION
e e
i Date and time ¥ Duration (min) 4} Detector ID | Operator }
L,, 997/276/27%12379\ | 1000.0 ’ AS34 DPG |
ANALYTICAL RESULTS

s e N A
“ - Apalyte - Activity J * 20 Uncertainty | MDC Unit ) Date
| Th227 | 1.53¢-01 ‘ 1101 91e02 | PCUGDRY | 09/24/2004
| Th228 | 9.78¢-01 | 2.1e-01 i 9.3e-02 | PCI/GDRY ‘ 09/24/2004 |

Th230 ‘ 1.68e+00 ; 2.9¢-01 2.3e-02 PCI/GDRY ' 09/24/2004 !

Th232 | Lllew0d | 22001 | 57e02 PCUGDRY | 09/24/2004




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
Sample #: A4.02910T QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008969M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.518e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 92.44 % Analyst: PMT
Ash/dry weight: 82.00 % QC type: ANA

COUNTING INFORMATION

| Date and time j Duration (min) i Detector ID | Operator |
_— R — - J— ﬂ» J— J— _ == — N S — - — — [— R — I !

| 09/26/2004 16:39 j 1000.0 / AS35 DPG

ANALYTICAL RESULTS

I A
L 7f\£1alyte i Activity + 26 Uncertainty MDC | Unit | Date !
Th227 \ 1.54e-01 j 9.8e-02 ; 1.0e-01 . PCUGDRY ' 09/24/2004 |
: Th228 7.69¢e-01 1.6e-01 { 6.3e-02 ( PCIUGDRY | 09/24/2004 -
‘ Th230 1.65e+00 2.7e-01 4.0e-02 - PCI/GDRY | 09/24/2004 ‘

|
Th232 i 6.07¢-01 \ 1.4¢-01 “ 3.1e-02 ‘ PCI/GDRY 09/24/2004 |
I i T I S

o= S e




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02911U QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008969M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.574e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 88.62 % Analyst: PMT
Ash/dry weight: 90.40 % QC type: ANA
COUNTING INFORMATION
Dacandtme | Dumion(mm) |  Deectrld | Opemtr |
~ Daeandtime | uration (mm) | DetectorID S Operator |
‘; 09/26/2004 16 39 t 1000. O L AS38 ‘ DPG
ANALYTICAL RESULTS

) Analyte Act1v1ty | +26 Uncertainty | MDC Unit Date
J Th227 7.64¢-02 ,‘ 8.6e-02 ‘ 1.2e-01 . PCIUGDRY ' 09/24/2004 ﬁ
‘ Th228 1 5.32¢-01 \ 1.4e-01 ’ 7.5e-02 | PCUGDRY | 09/24/2004 |
‘ Th230 8.21e-01 1.7e-01 2.0e-02 PCI/GDRY ’ 09/24/2004 ‘
- TEZ}Z L 774.7876—017 1.3e-01 ‘ 536-02 BCI/GDRY | 09/24/2004 J




Sample #:
Matrix:
Sample type:

Amount analyzed:
Dry/wet weight:
Ash/dry weight:

|
(*
[

09/26/2004 16:39

Date and time

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #0400032
SAMPLE ANALYSIS REPORT
A4.02912V QC batch #:
SOIL Prep batch #:
SAM Prep procedure:
2.572e-01 GASH Analysis procedure:
87.86 % Analyst:
89.20 % QC type:
COUNTING INFORMATION
‘ Duration (min) Detector ID
1639 1000.0 1 AS39
ANALYTICAL RESULTS

| Activity

i 1.35e-01
9.41e-01
7.94e-01

| 7.94e-01

]

| + 26 Uncertainty |
IRt tvhue A W

9.0e-02
1.8e-01
1.6e-01
1.6e-01

!

9.4e-02
4.9e-02
3.4e-02
2.9e-02

0003363E

0008969M

N/A

NAREL TH-EICHROM
PMT

ANA

Unit l Date i

| PCUGDRY | 09/24/2004

PCUGDRY = 09/24/2004 |
| PCUGDRY | 09/24/2004 |
LPCI/GDRU 09/24/2004



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #0400032

SAMPLE ANALYSIS REPORT

Sample #: A4.02913W QC batch #: 0003363E
Matrix: SOIL Prep batch #: 0008969M
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.515e-01 GASH Analysis procedure: NAREL TH-EICHROM
Dry/wet weight: 84.33 % Analyst: PMT
Ash/dry weight: 89.20 % QC type: ANA
COUNTING INFORMATION
e
‘ Date and time | Duration (min) 4‘ Detector ID | Operator
e [ A
/ 09/26/2004 16:39 ‘ 1000.0 J AS40 I DPG |
ANALYTICAL RESULTS

{ Analyte ( Activity | %26 Uncertainty | MDC \ Unit J Date J‘

e e e
o Th227 : 1.36e-01 | 9.1e-02 6.7-02 | PCUGDRY | 09/24/2004 |

Th228 | 1.17¢+00 | 2.2e-01 | 8.4e-02 | PCI/GDRY 1 09/24/2004

\ Th230 1 4.5¢-02 PCI/GDRY | 09/24/2004 |

1.28e+00 ‘ 2.3e-01 | |
8.35e-01 1.8¢-01 l 4.1e-02 PCI/GDRY J 09/24/2004 |



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

h
o0
[¢]

<o
w
s~
@)
—

| 09/14/2004 |

TH ANALYSES
SDG #0400032
SAMPLE ANALYSIS REPORT
QC Sample #:  RBK-00477410K QC batch #: 0003363E
Prep batch #: 0008931X
Prep procedure: N/A
Analysis procedure: NAREL TH-EICHROM
Analyst: PMT
QC type: RBK
COUNTING INFORMATION
| Date and nme ‘\ Durat: on (mm) ‘ Dctector 1D J Operator ‘
| 09/15/2004 12:12 | 1000.0 L AS33 | DPG “
ANALYTICAL RESULTS
T o e e
| Analyte ‘ Act1v1ty ] * 20 Uncertainty | MDC Unit | Date
-r Th227 ‘ 9.94¢-04 ’ 1.3e-02 r 2.7¢-02 PCI 09/14/2004 |
s 420002 | 19002 | 19e02 \ PCL | 09/142004
| Th230 '\ 3.23e-02 \ 1.5¢-02 \ 4.8¢-03 [ PCI | 09/14/2004 |
|

\ . ;
Th232 L 6.99¢-03 8103 | 9803 |

_ - S JE—




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #0400032

QC BATCH SUMMARY

QC batch #: 0003363E

Preparation procedure: ~ N/A

Analysis procedure: NAREL TH-EICHROM

e e e
1 NAREL Sample # | %?pe | Yield (%) | £ 26 Uncertainty (%) | Analyst \
B e R e
' A4.02897P ; 9313 % 2.56% . PMT |
" A4.02897P MS | 72.69% 12,09 %  PMT |
| A4.02897P MsD | 92.18% | 2.50 % PMT |
| A4.02898Q J | 74.92 % | 2.14% | PMT »‘
| A4.02899R | | 65.30% 192% | PMT |
| A4.02899R | DUP | 92.71% | 2.55% | PMT |
| A4.02900Q \ 89.72 % 2.61% | PMT |
| A4.02901R | | 93.06 % | 2.66 % | PMT |
| A4.02902T | 9870 % 283% ' PMT |
| A4.02903U | | 85.67 % | 249 % | PMT }
| A4.02904V | 1 99.11 % | 2.84% | PMT |
| A4.02905W 92,63 % 268% | PMT |
. A4.02906X ' 95.49 % 276 % PMT |
. A4.02907Y | | 94.03 % | 2.90 % | PMT |
- A4.029087 | 9266 % 2.83 % | PMT g
| A4.02909A | 72.34 % | 235% PMT \
| A4.02910T | | 84.99 % | 2.64% | PMT |
| A4.02911U | | 85.18% 1 2.65% | PMT |
| A4.02912V | | 97.12% | 2.98% | PMT |
- A4.02913W | | 85.18 % 2.65% PMT |
| RBK-00477410K * ' RBK L97.99 % | 2.62% PMT ]

_— - - - — - U A N - . - —_ —_ -
* Samples marked with an asterisk are not in this sample delivery group but were analyzed with it for Q

C purposes.



National Air and Radiation Environmental Laboratory

QC Batch Report

QC Batch #: O0003363E Analytical Procedure: NAREL TH-EICHROM

REAGENT BLANKS (PCI)

I T N T

'Sample ID *iNuclideATrActivity t 20 'Prep Date |

T T T T T T T T T T T T T T

;00477410 | TH227 | 9.94e-04 + 1.3e-0212004-09-14"

100477410K | TH228 j 4.20e-02 * 1.9e-02,2004-09-14:

00477410k |TH230 ; 3.23e-02 = 1.5e-02 2004-09-14!

00477410K  TH232 6.99e-03 * 8.1e-03 2004-09-14

LABORATORY DUPLICATES (PCI/GASH)
R N e T
}Sample iD Nuclide Original * 20 ‘Duplicate * 20 I RPD[__
cEEE #, = B oo Sl i R
|

|
|A4.02899R ITH227 | 5.47e-02 * 9.3e-02] 3.60e-02 ¢
'A4.02899R |TH228 | 1.02e+00 * 2.3e-01, 8.80e-01 * 1
'A4.02899R | TH230 | 9.15e-01 * 2.1e-01, 8.50e-01 * 1.8e-01] 7.40]
6.43e-01 * 1.7e-01/ 6.62e-01 %= 1.5e-01 2.88]

|A4.02899R TH232
T L

MATRIX SPIKES (PCI/GASH)

-0
0

6.3e-020  41.24| -0.33 OK
.9e-01|  14.21] -0.83 OK

.43 OK
.15 OK

S —

Measurea t20 | s8] 2 |

ﬁSample ID !Nucl'ide Amt Added * 20 | Native * 20 | Measured %

Sampre LY Rue (ot Adced = <0 Mative = <0 | Teasured = = |
'A4.02897P |TH227  |NO SPIKE DATA ! \ ~

|A4.02897P |TH228 |NO SPIKE DATA ! ‘ !

|A4.02897P ‘TH23O | 2.45e+01 + 2.2% | 6.27e-01 * 1.5e-01| 2.14e+01 * 2.5e+00|  84.54| -2.27 OK }
(A4.02897P |TH232  |NO SPIKE DATA . L. | ]

MATRIX SPIKE DUPLICATES (PCI/GASH)

‘ 1 i ide | * * ‘ P

Sample 1D |Nuclide |Ant Added * 20 Measured t20 | RED
'A4.02897P | TH227  |NO SPIKE DATA

'A4.02897P |TH228  |NO SPIKE DATA

'A4.02897P |TH230 | 2.60e+01 * 2.2% | 2.28e+01 * 2.6e+00/ 1.22

A4.02897P | TH232 INO SPIKE DATA !

e o et SR

!

o —

Z %R‘\ Z
SRR
|
0.11 0K |  85.58| -2.13 OK
- |

Analyst: g){)wvo\ﬂf ﬁ-ﬂ/\/"i":_ . ,T/jlg\:(f o

Thaxton, Baula M. ; N
Qa Officer: = dp%% S - C]Aﬂpi _




Reagent Blanks

: TH227

Analyte

NAREL TH-EICHROM

Thaxton, Paula M.

Procedure

Analyst

0.075

0.045

0.000

+

—

N\

T

T

JL_\/I/U“\/{/H

1t

9 NtEs TJ/\\“TTJ\T/\TT AREAVNERS

0.200

0.150

0.100

0.050

0.000

_L\i/llu_uii_LilT/l\

-0.050

-0.100

v00Z/v1/60
y00z/¢£2/80
¥00Z/10/90
v00Z/L2/%0
v00z/20/¢€0
€002/0T/11
€00Z/22/01
£00Z/9T/60
€00Z/80/60
€00¢/81/80
€£00zZ/82/L0
£00Z/0€/90
£002/60/90
£€00Z/L2/50
€00Z/TZ/V0
€00Z/%0/¢€0
£00Z/0€/T0
200Z/0¢/60
2002/¢2/60
Z200Z/€1/50
T002/81/21
1002/€T/11
T00Z/02/8C
T00Z/9T/LC
100Z/81/6C
1002/L2/¢C
100z/€T/2C
1002762/ TC
1002/61/1¢C
oooz/T1/T
oooz/Le/v
0002/02/0

0002/62/8

000Z/%1/8

000C/0T/L

0002/60/9

0002/10/S

0002/01/7¥

0002/€T/¢€

000Z/v0/2

000z/12/1



Reagent Blanks

Analyte: TH228

Procedure: NAREL TH-EICHROM

Analyst: Thaxton, Paula M.

0.075

0.045

0.000

~—

T

A

£

4_
B e o]
“ +
— -
'L__
N -
1
F // —
F v ~
ru_
—
F +
/
e
: L.A ~
=
| et |
— ,ﬂ 1
— — 4
|
R
| A\ .
I JILIF‘ |
_r Lo I |
| + 1
S 2 S 2 3 5 3
X - - © © © .
o S ) S ) m o
1

¥002/¥1/6¢
»002/¢£2/8C
$002/10/9C
vo02/Le/%C
$00¢/20/€C
€002/0T/T1
£00¢/22/01
£002/92/6(
€002/80/6¢
£00¢/81/8(
£002/8Z/L(
£00Z/0¢€/9¢(
£€00T/60/9¢
€002/LT/SC
€00Z/1T/%C
£002/70/EC
£00Z/0¢€/1(
2002/0¢€/6(
zo0z/eT/6(
Z00Z/€T/S¢
100T/81/2
100T/¢T/1
T002/02/8
T002/91/L
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Reagent Blanks

Analyte: TH230

Procedure: NAREL TH-EICHROM
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Analyst: Thaxton, Paula M.

Analyte: TH232
Procedure: NAREL TH-EICHROM

Reagent Blanks

0.150
0.100
0.050
-0.050
-0.100
-0.150

P00C/v1/60
$002/€2/80
¥00¢/10/90
$002/L2/%0
¥002/20/¢€0
£002/0T/T1
£002/22/01
£00Z/92/60
£002/80/60
E00Z/81/80
£002/82/L0
€00T/0€/90
£002/60/90
£002/L2/50
€002/12/%0
€002/%0/¢€0
£00T/0€/T0
Z200Z/0¢€/60
z00T/€2/60
00T/ E€T/S0
1002/81/21
T00Z/ET/1T
T002/0¢2/80
T002/91/L0
T00C/81/50
1002/L2/€0
T1002/€1/20
T002/62/10
T00Z/6T/10
gooz/tt/eT
0002/L2/11
0002/02/01
000Z/62/80
0002/%1/80
0002/01/L0
0002/60/90
0002/10/50
0002/01/%0
000Z/€1/¢€0
0002/%0/20

0002/12/10



